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MpuHUMNBLI o6ecnevyeHnsa u QAQC Principles

KOHTpPOJIA Ka4YecCcTBa

B ngeanbHOM COBEpLUEHHOM MUPE HACTOSLLUIA JOKYMEHT
He 6bIn 6bl Hy)keH. HecmoTpsa Ha To, YTO Kaxaas
CepBUCHasa KoMNaHWsa pacnonaraeT CBOMMU COGCTBEHHBIMU
Hecopa3mepHo 6onee nogpobHbLIMK NpoLeaypamm no
obecneyeHunto rapaHTUM U KOHTPONsi KayecTBa, Mo psay
npuunH THK-BP He MOXeT oXuaaTtb BbINONHEHUS KaXKaon
13 padot no NPl B cOOTBETCTBUN C NPEAYCMOTPEHHbLIMU
npasunamu. Mo cyTW, JaHHBIAN JOKYMEHT MOXHO CBECTU K
ofHOMY nNpocTomy TpeboBaHuIo, NpeabsBNSAEMOMY K
CEPBUCHON KOMMNaHWW, KOTOPOE Mbl HE CYUTAEM U3NULLHE
0B6peMEHMNTENBHBIM: «4OKaXWUTe BaLly CMOCOBHOCTb U
rOTOBHOCTb BbINONHEHUs pabotbl no NPl un OMN3». Mocne
MHOFOMETHEro OnbiTa BHEAPEHUS HACTOSILLNX NPaBWn B
pasHbIX PErMoHax 3eMHOro LWapa C yBEPEHHOCTbIO MOXHO
ckasaTb, YTO, cobnogas ycnoBms HacTosALLEero
pyKkoBoACTBa No ob6ecneyeHunto rapaHTUin U KOHTPOns
KayecTBa, MOXHO rapaHTMpoBaThb crnegyollee:

In a perfect world, this document would not be
necessary. Despite the fact that every Service
Company has infinitely more detailed QAQC
procedures of their own, for a number of reasons, TNK-
BP cannot expect every Stimulation and BH Treatment
to be pumped accordingly. This document can be
boiled down into one simple demand of the Service
Company, which we do not believe is unnecessarily
burdensome: “prove you are capable and prepared to
pump this treatment”. After years of implementing these
procedures, we have every confidence that adherence
to these QAQC guidelines will:

paboTy CepBMCHOWM KOMNaHUK Ha B6onee BbICOKOM
YPOBHE;

BOOpPYXeHue nonesbix cynepsansepos THK-BP
HeobxoaMMbIMK cpeacTBaMu, KOTopble NpuaaayT
UM YBEPEHHOCTb M NO3BONST OCYLLECTBMSATbL
Hagnexalluin Hag3op 3a NPOLECCOM BbIMNOSIHEHMS
rPM v ONa.

THK-BP 1 cepBuCHbIE KOMMNaHWUW OMTME roabl He
NPUHUMann BO BHUMaHWe nosb3y nabopaTopHbIX
TecToB. NMpolnoe, MOXHO OXapakTepu3oBaTh Kak
BpeMsl MpeanoioXXeHUIN, Koraa npu BbINOSTHEHUN
Ou3ariHa KMcnoTHom o6paboTkm CrnmwKkom 4onro
ncnonb3oBarcs aMNUPUYEecKUin meTon,
(“npakTudeckoe npasuno”). B HacToswwee Bpems
THK-BP meHsieT gaHHyto KOHLEeNLuio.

OTOT AOKYMEHT coaepXuT 6onbLUoe KOM4YecTBO
WMHopMaLmn kacaTenbHO npoueaypbl
TecTupoBaHus xuakocten MPl1, nponnaHToB n
KMCNOTbI, B cOOTBETCTBUKN C TpeboBaHnammu THK-
BP. [JokyMeHT geTanbHO ONUCbIBAET HEKOTOPbIE
npoueaypbl NpoBegeHUs TECTOB, YTO AOSHKHO
NMOMOYb KaXkJoW CepPBMCHOM KOMMaHUN JOCTUYb
ypoBHs Tpebyembix ctaHgapToB THK-BP no
obecneyeHnto 1 KOHTPOSO kadecTBa. [poueaypbl
TECTUPOBAHNS HOCSIT TONbKO peKOMeHOaTe NbHbIN
XapakTtep, T.K. kaxgas cepBUCcHasi KOMNaHUSA MOXeT
[OCTUYb TaKKX Xe pe3ynbTaToB CBOMMU
COBCTBEHHLIMU MeToAaMM.

* Enable the Service Company to perform at a
higher service delivery level.

* Provide the TNK-BP Well-site Supervisor with
a set of tools that will give them the confidence
to properly oversee the execution of a
Stimulation and BH Treatment.

* TNK-BP and the service companies have for
many years, overlooked the benefit of full
Laboratory Testing. Too many assumptions
have been made in the past and “Rules of
Thumb” have for too long, been the guiding
factor in dictating Stimulation Fluid’s and
Proppant quality . TNK-BP is changing this
philosophy.

e This document contains a lot of information
with regard to Stimulation Fluids / Proppants
and Acid test procedures required by TNK-BP.
It details out some of the testing procedures to
assist each service company to achieve the
TNK-BP QAQC requirements. The procedures
are only recommendations as each Service
Company may have their own method of
achieving the same result.
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OcHoBHble Tpeb6oBaHus THK-BP no koHTponto
KavyecTBa

B cywHocTu, crnepyolmne HUxKeyKasaHHbIe MYHKTbI
SABNSATCA YHUBEPCANbHbIMU NPUHLMNAMMU,
KOTOpble pacnpocTpaHaTca Ha Bce Buabl [Pl
mnnu Ol3, BbinonHsiemble ana THK-BP.
OxunpaeTcs BbINOMIHEHWE MPaBUIT HACTOSILLLErO
pykoBoACTBa.

[ns BHeCeHMs1 UBMEHEHWI B HacTosLee
pPyKOBOACTBO HEOOX0AMMa OTrnpaBka MMCbMEHHOTO
3anpoca Ha corrnacoBaHue [lenaptameHTa
BHyTpuckBakmHHbIX paboT brioka TexHonornm
THK-BP, r. Mocksa.

Bce nHcTpykunmn n npasuna no OT, Tb 1 OOC
OOMKHbI cobntogaTbcsl B COOTBETCTBUM C
TpeboBaHnamu NpounssoacTeeHHON nonuTukn THK-
BP n lNMoagpsag4uka. Jlloboe oTknoHeHne oT
BbINOSHEHWUS U3 HACTOSILLMX NPaBUN AOIMKHO ObITb
NMCbMEHHO NOATBEPXKAEHO YNONHOMOYEHHBIMMU
nuuamn (OBP, Bnok TexHonorun THK-BP,
Mockga).

JTtob6on gokymeHT no OOC un Th, nsgaHHbIN B
MockBe MMeeT NPenMyLLECTBO Nepes nodbIMu
TpeboBaHNsIMM B JAHHOM JOKYMEHTe, 3a
WCKIOYEHMEM CriyYaeB, korga TpeboBaHus,
nepeyvncrieHHble B JaHHOM JOKYMEHTE, UIn
TpeboBaHuna no OOC nThb cepBUCHOM KOMMNaHUN
saBnsaTca 6onee cTpornmu.

[ns cornacoBaHHocTK, komnaHms THK-BP 6yget
cnepoBaTtb OOLUM yKasaHWsIM 1 npoleaypam
KOTOPbI€ U3MNOXEHbI B Pa3fiUYHbIX CTaHgapTax
AHW. Ecnn mecTHble cepBUCHBIE KOMMAHUN U
NOCTaBLLMKN HE UMEIOT KOMUIA MPUMEHSIEMbIX
ctaHgaptoB AHW, oHM MOryT GbITb KyMNneHbl Ha
pYyCCKOM 53blke Ha crneaytolem BebcanTe -
http://cis.ihs.com/ . TNK-BP HacTauBaeT Ha
nprvobpeTeHnn CTaHOapTOB, NEPEYUCTIEHHbIX B
3TOM [OKYMEHTE.

Kaxxgas cepBrcHasi KOMMNaHUN JOMKHA UMETb B
Hanu4nm cBoto cobCcTBEHHYO NabopaTtopuio B
npegenax 100 kM OT Npon3BOACTBEHHON ©a3bl.
JTaBopaTtopun, HaxogsLmMecs B OpYyrMx permoHax
P® He npusHatoTcs.

THK-BP He npvHMMaeT «nacnopT Ha XMMU4Yeckmne
BeLLEeCTBa» Kak NoaTBEPXAEHNE COOTBETCTBUS
TpeboBaHnAM. TonbKo ToYHble NabopaTopHble
aHanuabl (NpoBeeHHbIe B NabopaTopuu
CEepBUCHON KoMMaHuen) nomoryT nogobpartb
NOAXOASILLMIA NPOAYKT ANS UCNOMb30BaHWs Ha
obbektax THK-BP.

Bce CepBUCHblIE KOMMNMaHUW OO0JIKHbI UMETb

General TNK-BP - QAQC Regulations

* The following items are in fact principles, i.e.,
they are universal to all TNK-BP assets.
Adherence to these guidelines is required.

* Any modifications to the standards in this
document require a written request with
approval from the TNK-BP Well Technology
Block in Moscow.

e All HSE practices required by TNK-BP
Operations Policy and the Service Company
HSE Policies must be adhered to. Any
deviation from HSE practices will require
written dispensation from the appropriate
authorities. (Well Technology Group, Moscow)

* Any HSE Documents that are issued by TNK-
BP in Moscow will take precedence over any of
the HSE requirements listed in this document
unless the HSE requirements listed in this
document or the Service Companies HSE
requirements are more stringent.

*  TNK-BP, for the sake of uniformity will follow
the general guidelines and procedures outlined
in various API Standards. If the local service
companies and suppliers do not have a copy of
the applicable API Standards, they can be
purchased in the Russian language at the
following website - APl Documents
(http://cis.ihs.com/) TNK-BP insists upon each
company acquiring a set of these standards
listed in this QAQC Document.

* All Services companies are required to have
their own Base Laboratory facility within a 100
km radius of their base of operations.
Laboratory facilities that are located in another
region of the Russian Federation do not qualify.

* TNK-BP does not accept “Product Passports”
as confirmation of product suitability or quality.
Only the results of accurate Laboratory testing
(performed at the Service Company
Laboratory) will determine product suitability or
quality for all Stimulation Fluids and Proppants
being utilized within all TNK-BP assets.
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HeobxoamMoe obopyaoBaHve AN TECTUPOBaHWUS,
Kak B 6a3oBou, Tak 1 B noneson naboparopuu,
nepeyYmcrieHHoe B 3TOM JOKYMEHTE.

PesynbTaTbl BCEX UCNbITAHWUIA 3aHOCATCS B
3MNeKTPOHHYI 6a3y AaHHbIX XxuMmnabopaTtopun Ha
NOCTOSIHHOE XpPaHEHWUe C yka3aHWeM BCEX HOMEPOB
NapTU UCMbITAHHbIX peareHToB U NepeYyHeM
NPOBEAEHHbIX UCMbITAHUIA MO BCEM ONepaLusm,
BbinonHAeMbIM ans THK-BP. Basa gaHHbIx gorkHa
ObITb NErko YNTaemMom (Ha PyCCKOM N aHIIMACKOM
s3blkax) U cogepXkaTtb B OQHOW OUPEKTOPUM CCISNKU
Ha Bce nmetrowmecs rpacdumkm ncenoitaHnin Fann 50.
Basa gaHHbIX 1 ee 06HOBNEHUSA OOIMKHBI PErYNsiPHO
paccbinatbca uHxeHepam NPl B kaxaon brusHec-
EavHnue.

Bce npoBeaeHHble Nepes 3akavykon TeCTbl AOSMKHbI
ObITb BHECEHLI B NOAPOOHYI0 Ba3y OaHHbIX,
pocTtynHyto nepcoHany THK-BP B cniyvae
HeobxogumocTn. basa gaHHbIX AoKHA ObITb OYEHb
cxoxa ¢ 6asamu JaHHbIX, KOTOPbIE UCMOSb3YOT
CepBUCHble KoMNaHum 3aHaTble B Pl Ha o6bekTax
THK-BP.

OpHako Takas 6as3a gaHHbIX He 3ameHsieT cobon
NMMUCbMEHHbI OTYET, COCTaBMnsieMbIN B nabopatopuu
Mo KaXkaow BbIMNOSIHEHHOWN onepauuu.
MpepocTaBneHne pe3ynbTaToB KaXaoro OTAeNbHO
B35ITOro nabopaTtopHOro TecTa siBMsieTcs
ob6sa3aTenbHbIM.

All Service Companies are required to have the
necessary Base and Field Laboratory testing
equipment as listed within this document.

An electronic database must be maintained at
the Base Lab with all Lot / Batch numbers of
gellants and related chemicals as well as all
Proppant Tests and relevant testing performed
for every TNK-BP operation. The database
should be easily read (Russian & English) with
all relevant (Fann 50) graphs and charts
attached through hyperlinks in 1 folder. This
data base should also be e-mailed / updated to
the relevant Stimulation Design Engineers
within each Business & Performance Unit.

All tests that are performed prior to pumping any
treatment for TNK-BP must be uploaded into a
comprehensive Data Base that can be easily
reviewed by TNK-BP personnel at their request.
The data base must be very similar to the data
base developed and used by all Service
Companies presently pumping Frac Treatments
for TNK-BP.

This data base does not replace the
documented report issued by the laboratory for
every treatment performed. Individual
Laboratory Test results are required to be
submitted.
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O6beguHeHHble ctaHaapTbl THK-BP no
COONIAEeHUI0 KOHTPONA KayecTBa npu
nposeaeHuu NPl n KncnotHbix oopaboTok

Combined Quality Assurance Quality Control
Standards for Frac/Acid stimulation

YacTtb nepBas: besonacHocTb n TpeboBaHus nNpu
nposeneHnn padbot

Section One: Safety and Operational Requirements
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CopepxaHue

Tpeb6oBaHusa THK-BP no 6e3onacHocTu n npoBegeHuto
pa6oT

Tpeb6oBaHusa no CU3: (CpeactBa nHanBuAyanbHomn
3awmuThbl)

OcHoBHble TpeboBaHus no beaonacHocTtu (Mpu paboTe
C KACNOTOM U XUAKOCTSAMMU Ha YrneBoAoOpPOAHOMN
OCHOBe)

Tpeb6oBaHusa u cneundcpukaumsa K NTMHUAM BbICOKOTo
AaBneHus

TpaHcnopTupoBKa/XpaHeHMe KACNOTbl U XXUAKOCTEN Ha
yrneBogopoaHon ocHoBe (Ha mecTtopoXaeHun n Ha
base)
XpaHeHue XMMNYeCKux peareHToB (Ha base, B
na6éopaTtopuu n Ha MeCTOpoOXAeHUU)
e O6wasn nHpopmauma
* PekomeHgaLuu No Mepam U Mectam XpaHeHus!
CYXOWN XUMUWN:
* PekomeHgaLuun No Mepam U MecTam XpaHeHusl
KNOKON XUMUK:

*  YTunusaumsa oTxonos

OcHoBHble Tpeb6oBaHua k O6opyaoBaHUO
paboTatlolemMy Npu BbICOKAUX AABNEHUSAX U
3KcnnyatauuoHHble TpeboBaHua (O6Lwee)

OcHoBHble Tpeb6oBaHua k O6opyaoBaHUO
paboTatolemMy Npyu BbICOKAX AABNEHUAX U
aKcnnyataumoHHble TpeboBaHua (KucnotHas
o6paboTKa u KMAKOCTU Ha YIrNeBOAOPOAHON OCHOBE)
OcHoBHble Tpeb6oBaHua k O6opyaoBaHUO
paboTarolemMy Npyu HU3KUX AaBMEeHUAX U
3aKcnnyatauuoHHble Tpe6oBaHuA

Table of Contents

TNK-BP Safety & Operational Requirements

PPE Requirements: (Personal Protective
Equipment)

General Safety Requirements: (Acid & Hydrocarbon
specific)

High Pressure Treating Iron Specifications &
Operational Requirements

Acid & HydroCarbon Fluid Transportation / Storage
(Base & Field Locations)

Chemical storage (Base, Laboratory & Field
Locations)
* General information
* Dry Chemicals Recommended
Facilities/Measures:
* Liquid Chemicals Recommended
Facilities/Measures:
* Deposits Utilization

General Well Site High Pressure Pumping
Equipment & Operational Requirements

General Well Site High Pressure Pumping
Equipment & Operational Requirements (Acid &
HydroCarbon Specific)

General Well Site Low Pressure Pumping
Equipment & Operational Requirements
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Tpe6oBaHusa THK-BP no
6e30nacHOCTU U NpoOBeAEHUID
pa6oT

Tpe6oBaHus no CU3: (CpeacrtBa
MHAMBUAYaNbHOMN 3aWUTbl)

BCE 6e3 uckniodeHnsa paboTtHukn THK-BP, cepsucHom
KOMMaHuM 1 cybnoapsigumkn obsizaHbl HOCUTb 3aLLUTHYHO
ogexnay, Kacku 1 04kM BO BCE BpeMs paboThbl N HAXOXOEHUS
Ha obbekTax THK-BP.

lMepcoHan cepBUCHOM KOMMNAHUKN K cybnogpsiaHoOmn
opraHusaumm, paboTaroLmx No KOHTPAKTy C CEPBUCHON
KOMMaHWen, OOMKEH NCNOMb3oBaTb CneunanbHyo
OrHe3aLMTHYI0 ofexay Npu 3akadke yrneBogoponoB
noboro o6veéma. MoryT ncnonb3oBaTbCs Takne matepuansbl
Takmx npounssogutenen kak «Nomex lll», «Indura» un
«Kermel».

Becb nepconan, paboTtatoLwwmin HaNnpsAMY C KUCNOTON
(onepatop 6neHgepa, nuua, 3aHMmaroLmecs NPoBEPKON
o6opynoBaHusi, 3aMepPoOM YPOBHS B EMKOCTSIX, Cneunanmct
Mo KOHTPOIO Ka4yecTBa), AOMKEH UCMONb30BaTh NOMHbIN
3aLLUMTHBINA KOMNNEKT Ans paboTbl C KUCNOTaMu, B T.4.
3aLLUMTHbIE PEe3MHOBbIE Canoru, HEONPEHOBLIN 3aLLUTHBIN
KOCTIOM, KacKy, O4KW, pe3NHOBbIE NepyaTku 1 pecnupaTop
(no HeobxoamnmocTn). UcknrodeHuss He donyckaromcs!
Becb nepcoHan, paboTatoLwwmin ¢ KUCNOTON U/nnm
XMMpeareHTamMmmn Ha cBoew 6a3e UM Ha KyCTOBOWM NnoLLaake
THK-BP gomxeH nmeTb B HanM4nm n ucnonb3oBaTb Ha
npakTtuke cootseTcTBytowmne CN3. CepBucHas komnaHusi
JorkHa obecneunTtb Haanexatwmmm CU3 cBomnx
paboTHUKOB, a Takxke nepcoHan cybnoapagHbix
opraHusaumin. B cnyyae nospexaernna CU3, THK-BP
00653bIBaE€T CEPBUCHYIO KOMMNAHWIO 3aMEHUTb
nospexaeHHble CN3 Ha HoBble 40 NPUBLITUSA Ha KyCTOBYIO
nnowagky.

OcHoBHble TpeboBaHusa no besonacHocTm
(Mpwn paboTe ¢ KNCNOTON M XUAKOCTAMMN Ha
yrneBogoOpO4HON OCHOBe)

Mpy NnpoBeaeHUN KNCNOTHLIX 06paboTok B 06beme,
npesbiwatowiem 10 M>, HeoBX0AMMO HanMune 9KCTPEHHOTO
Oylia Ha TeppuTopun Kycta. Tun 1 Mapka 3KCTPEHHOTO
Aylia HecyLeCTBEHHbI, eAMHCTBEHHOE TpeboBaHWe — 3anac
Boabl He MeHee 200 N Ha KaXxaoro YneHa 6puragbi.

Mcnonb3oBaHue KOTENbLHOrO arperata B kayecTBe AyLua,
Henpuemnemo. Boga gomkHa ObiTb YACTON C HENTPAbHBIM
nokasatenem pH. lNMoTok Bogbl B gyLlie AOMKEH ObITb
NOCTOSIHHLIM C COOTBETCTBYHOLLUM HANOPOM, MNO3BOMSAOLLMM
ncnonb3oBaTb pa3dpbI3rMBaloLLY0 Hacagky aylia.
MpeanoyTUTENbHO HaNM4YMe caMoTEYHOM cUCTeMbI Aylua,He
TpebytoLen mexaHn4eckoro BO3a4encTeus.

TemnepaTtypa Boabl B Aylle He AosfkHa ObiTb Bbilwe 38°C 1

TNK-BP Safety & Operational
Requirements

PPE Requirements: (Personal Protective
Equipment)

Without exception, “ALL” TNK-BP Employees, Service
Company employees and 3" party subcontractors are
required wear Protective Footwear, Hard Hat & Safety
Glasses at all times when working or visiting a TNK-BP
well site.

Service Company personnel and any 3 party
contractors contracted to the Service Companies are
required to wear Fire Protective Clothing while pumping
Hydrocarbons of any volume. Fabrics such as Nomex
I, Indura & Kermel may be used.

All personnel who are directly exposed to Acid (Blender
Operator, equipment checker, tank gauger, QAQC
Fluid Tech) will be required to wear full Acid Safety
gear including, Protective Rubber Footwear, Neoprene
Wet Suit, Hardhat, Goggles, Rubber Gloves and
Respirator if required.

No exceptions will be made!

All personnel that handles acid and/or reagents at their
base of operations or on a TNK-BP Wellsite will be
required to have all of the appropriate personal
protective equipment with them and it must be used.
The Service Company is expected to provide all
appropriate PPE to its employees and any 3rd party
contractors. If that equipment is damaged, TNK-BP
requires the Service Company to replace any damaged
PPE prior to arriving to one of its Wellsite locations.

General Safety Requirements: (Acid &
Hydrocarbon specific)

When Acid Treatments are being performed with Acid
Volumes of >10m?, a personnel shower unit is required
on location. The shower unit can be of any type as long
there is a minimum of 200 Its of fresh water per
employee on location.

Steam Generating Units are not acceptable as shower
units. Water must be clear, clean and of neutral pH at all
times. Water must be able to flow steadily and at a
pressure sufficient to enable a shower type head. A
gravity fed shower system is preferred as it does not rely
on mechanical equipment to function.

Water used for Safety Shower purposes will not be < 15
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Hwke 15°C B noboe Bpems roga.

PaboTa c KUCnoTom AoMmKHa CONPOBOXAATLCA TaKUMU
MepamMu 3aluTbl kak, Hanu4ine 4eTko o6o3HayYeHHOro aylla
W XXMOKOCTU AN NPOMbIBKM rna3 nobnmsoctn. O6beEm
NPOTOYHOW BOAbI B AyLle formkeH coctasnaTtb 200 n Ha
KaXkgoro yneHa 6puragbl Ha 06bekTe.

Mpn npoBegeHun scex sngos NPl / KucnoTtHbix 06paboTok,
npegycmaTpuBalLLnX MPUMEHEHUE YINEBOAOPOLHbIX
XXMUOKOCTEN Npu AaBneHnm n o6beme NpeBbILLaLLIMX
cootBeTcTBEHHO 0,5 dpyHTOB/KB.AtOMM (3,44 K[1a) n >15 m>
Ha nnoLlagKke CKBaXWHbl AOMKHbI ObITb NPUHATEI MepPbI
NpOTUBOMNOXapHoW 6e3onacHoCTH (NoXapHasi MalivHa u
Opuraga).

B TeyeHue Bcero BpemeHn NnpoBeaeHns paboT Ha
TEPPUTOPUM KyCTa AOIMKHbI BbITb YCTAHOBMNEHbI MHAMKATOPbI
HanpaeneHus BeTpa (BeTpsiHbie KOHYCbI).

Mpu HanuuMM cepoBOgOPOAA B XUAKOCTU, Npeanonaraemon
K 3aKkayke (>5 MUNIMoHHOM JonKn), U3 coobpaxxeHni
B6es3onacHoCTV NepcoHana gaHHas TeXHonornyeckas
XMOKOCTb K paboTe He NpuHUMaeTcs.

Tpe6oBaHusa u cneunmrKauma K IMHUAM
BbICOKOIro AaBrieHns

Ob6s3aTenbHbiM TpeboBaHnem THK-BP aBnsetcs Hannume
AeTanbHOro MHBEHTAPHOIO CMMUCKa BCEX 3NIEMEHTOB
TEXHOJOrMYeCcKon 0BBSA3KN N COEAUMHEHWIA BBICOKOTO
OaBreHnst a Takke pesynbTaToB UCMbITAHWI TOMLWMUHBI
CTEHOK 1 UCMbITAaHUI Ha LenocTHOCTb NuHui (MarHuTHasa
Aedekrockonus). McnbiTaHus TONWKWHBLI CTEHOK AOMKHbI
ObITb NPOBEAEHDBI M 3a40KYMEHTUPOBAHbLI B COOTBETCTBUN C
pekomeHZauMamMu 1 TpeboBaHNSIMU U3rOTOBUTENEN.
[okyMeHTbI ¢ pe3ynbTaTaMmu A0MKHbl OblTb JOCTYMNHbLI HA
Bcex obbekTax nposeneHus PM/KncnotHon o6paboTku un
npounx BugoB ['TM. Takke obszaTenbHbIM TpeboBaHeM
Hanuyne pesynbTaToB UCMbITaHWUA JABNEHUEM BCEX
anemMeHTOB 06Bs3kM, paboTaloLmx Noa AaBreHNeM, Ha
MakcumarnbHoe paboyee gasnenue (~ 1000 atm) He pexe
ofHoro pasa B rog.

McnbiTaHns Ha LeNoCTHOCTb NIMHUIA HACOCOB U MarHUTHas
AedeKTocKonus AOMKHbI BbITb NPOBeAeHbI Ha BCe HAacoChbl
BbICOKOIO AaBneHust (3x NiyHxXepHble U 5Ty NRyHXepHble),
3arnyLky Ha Bcace (BbICOKOro JaBrieHusl) Takke Kak U Ha
coeaVHUTENbHbIE WTOKWU, NPUCOEAMHSIOLLIME HACOCHYIO
YCTaHOBKY K YCTaHOBKe NuUTaHusA. TecT AOMMKeH BbiTb
3a0KyMEHTNPOBaH U JOMKEH BbINOMHATLCA pa3 B 2 roaa.

He ponyckaeTcst Hanuune pe3bboBbLIX COEANHEHUI Ha
TEXHOSI0rMYEeCcKo NMMHUN 1 Ha YCTbEBOW apMaTtype Yepes
KOTOpble OCYLLEeCTBNSEeTCS nogadya CMecu Uinn NMHUN,
OKasblBalolLMecs noa Bo3aecTsneM AasneHust. laHHoe
TpeboBaHMe Takke pacnpocTpaHsieTcsl Ha 0bBs3Ky 3aTpyba,
KoTopasi NIMbGo NPUHAANEXUT CEPBUCHOM KOMMNaHUK, N0
ncnonb3yeTcs UNn apeHayeTcs komnaHuen. [lonyckaeTcs
TONbKO 3aMeHa COeaANHEHNIA MeXdy HACOCHOW YCTaHOBKOW 1
opobpeHHON NHMEN 3akadvku. [laHHas NonuTUKa NCKYaeT

degrees or > 38 degrees Celsius at any time throughout
the year.

Handling of acids should be accompanied by collective
protective measures (clearly signalled showers and eye
baths in the vicinity).

Wellsite Fire Protection (Fire Truck and Crew) are
required for all Hydrocarbon Frac/Stimulation treatments
that are utilizing hydrocarbon fluids in excess of 0.5 psi
(3.44 kPa) and /or >15 m?® of volume.

Wind Direction Indicators (Wind Socks) must be used
at all times on location.

If there is H2S gas present within the hydrocarbon fluid
proposed for pumping operations (>5 ppm), this fluid is
to be refused due to personnel safety considerations.

High Pressure Treating Iron Specifications
& Operational Requirements

TNK-BP requires a detailed inventory of all high
pressure treating iron parts/connections complete with
wall thickness testing and Non-Destructive (MPI —
Magnetic Particle Inspection) testing results. Thickness
testing must be completed and documented as per the
manufacturer’'s recommendations and specifications.
These documents must be available for viewing on all
Frac Locations where Frac/ Acid Pumping treatments
are being performed. TNK-BP also requires a recorded
pressure test of all high pressure treating line
components every 12 months to the maximum working
pressure (~1000 atm) of the high pressure line.

Non-Destructive Testing or MPI Testing must also be
performed on all High Pressure Pump (Triplex or
Quinteplex fluid ends) suction caps (High Pressure) as
well as the connecting rods that connect the pump unit
to the power unit. This test must be documented and
performed every 24 months.

No threaded connections are permitted in any of the
treating iron line or wellhead subjected to treating fluid
and/or pressure. This requirement also extends to
Annulus Pump Line connections owned, used or rented
by the Service Company. The only exception is the
changeover connection between the pumping unit and
the approved pumping line. This policy excludes the
use of “Non Pressure Union” type treating/pressure
pumping lines.
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NCNonb3oBaHMe CoeaMHEHUN, He npegHasHa4YeHHbIX ana
BbICOKMX AaBNEHUN, B TEXHOMNOMMYECKNX HarHeTaTenbHbIX
JNTIMHNAX NN NNMHNAX noaaep>XaHna gaBreHnd

***[IpumeyvaHue — VicknoyeHuem u3 elicmsyrouwux
mpebogaHuli Mo UCMOMb308aHUI TUHUL 8bICOKO20
OasrieHuUs A8M151I0MCS HacocHble ycmaHosku 01d Of13 ¢
audpasnu4yeckol MoujHocmbio MeHee 600 fowaduHbIX cur
unu He nipessiwarouue 600 n.c. B amom criyyae
8bidsuzaromces criedyrouwiue mpebogaHus:

*  Bce Oelicmsyrouwiue mpebosaHus K npoeedeHUro
mecmuposaHul HagzHemameJsibHoU JTUHUU,
usnoxeHHble 8 Pocculickux cmaHdapmax (16 08-
624-03 lNpasuna Tb 8 HegpmsHOU u ea3osol
rPOMbILWIIEHHOCMU) U Opyaux ceKuyusx daHHO20
0oKymeHma

* «llocmosHHoe paboyee dasnieHue» Ha
HazHemameJsibHOU JIUHUU 8bICOKO20 0asnieHuUs Ha
pabomax ¢ ucrnonb3o8aHueM 0OUHOYHO20 Hacoca
OO0JKHO pagHAMbLCA MaKcuMasibHOMY 0assieHUo
eudpasnuyeckol Yyacmu Hacoca, 8 3agucumMocmu
om pasmepa riyHxepos. CepgucHast KOMMaHusi
Hecém omeemcmeeHHOCMb 3a cobodeHue
0aHHO20 cmaHOapma.

e [Ilpedcmasumenb THK-BP umeem nipaeo ro
ceoemy ycmompeHuto nompebosams om
rnodpsidyuka rnposedeHue orpecco8o4YHo20
mecma 00 mMakcumarbHO20 paboyeeo dasrneHus
Hacoca u HaezHemameJsibHOU JIUHUU Ha Kycmoeol
nnowadke. lMpednonaszaemcs, 4mo npu
ornpeccoeke bydem depxambcsi 95 % daeneHus
6e3 nadeHusi, Kak MUHUMYM 8 me4yeHue 1 MUH.

lMpumep:

v' Hacoc AHL] 32/50 ¢ nnyHxepamu 100 mm umeem
MakcumarbHoe paboyee dasneHue 500 amm.
lNocmosiHHoe paboyee daesreHue Ucronb3yemol
npu obpabomke HaeHemamesibHOU UHUU
cocmasnsgem muHumym 500 amm. Ecnu
HazHemameJsibHas JIUHUS paccyumaHa moJsibKO Ha
350 amm, mo mpebyemcs nubo ycmaHo8umsb
125Mm ninyHxepsbi, 1ubo umems
HazHemamersibHy0 JIUHUIO NOCMOsIHHOe paboyee
OasrnieHue komopol paccyumaHo Ha 500 amm.

v' Hacoc AHL] 32/50 c nnyHxepamu 125 mm umeem
MakcumarnbHoe paboyee dasneHue 8 320 amm.
HazHemamenbHas nuHuUsi ucronb3yemas Ha
OaHHolU pabome domkHa bbimb paccHumaHa Kak
MUHUMYM Ha 320 amm nOCMosiHHO20 paboyezo
OaeneHus. Ecnu nocmosiHHoe paboyee dasneHue
HazHemameJsibHOU JIUHUU 8bICOKO20 0asnieHUst
500amm, mo paboma moxxem 6bimb rPOOOIIKEHA.

lpu 803HUKHOBEHUU 80MPOCo8 1o 0aHHOMy mpebosaHuto
komnaHuu THK-BP, cepsucHas komnaHusi obsizaHa
nompebosamp y THK-BP pa3sbsicHeHul. He3HaHue —
HernpueMIeMo U He NPUHUMaemcs Kak orpasdaHue
Hecoomeemcmaeus.

***Note — The “Only” exception to the current treating

iron requirements are with respect to “Single” Pump Unit
BHT treatments that require < 600 hhp or with pump
units that do not exceed 600 hhp. They are as follows:

* All Treating Line Testing requirements will still be
in effect as per Russian regulation (PB 08-624-03
Oil & Gas Industry Safety Rules) and as per all
other sections listed in the High Pressure
Treating Iron Specifications & Operational
Requirements of this document.

e The “Continuous Working Pressure Rating
(CWP)” of the Treating Iron being utilized on any
TNK-BP SINGLE pump treatment will equal the
maximum pressure rating of the pump fluid end
depending on plunger size. The contracted
Service Company will be responsible to insure
this standard is adhered too at all times.

e [t will be at the sole discretion of a TNK-BP
representative to request a Wellsite pressure test
be performed up to the “maximum” working
pressure of the pump / treating line combination
at any time. It will be the expectation that the
pressure test hold 95% of the test pressure for a
period of not less than 1 minute.

Example:

v ANC 32/50 Pump Unit with 100 mm Plungers
Installed has a maximum working pressure of
500 atm. Treating Iron that is to be used for
that treatment will have a “Continuous Working
Pressure Rating” of 500 atm minimum. If the
treating iron is rated at only 350 atm, either the
plungers will have to be changed to 125 mm or
the treating iron will have to be changed to 500
atm CWP. (CWP = Continuous Working
Pressure)

v ANC 32/50 Pump Unit with 125 mm Plungers
Installed has a maximum working pressure of
320 atm. Treating Iron that is to be used for
that treatment will have a “Continuous Working
Pressure Rating” of 320 atm minimum. If the
treating iron being utilized for this treatment
has a CWP of 500 atm, this treatment may
continue.
If there are any questions concerning this TNK-BP
requirement, it is the duty of “All Service Providers” to
request clarification from TNK-BP. Ignorance will not be
tolerated or accepted as justification for non-compliance.
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B cnyyae ecnu cepBucHon komnaHmm TpebyeTcs
npenocTaBUTb 0OBSI3KY CTpaBNMBaHWS OaABNEHUS,
ncnonb3yemyto B NOBCEAHEBHON NpakTUKe, AaHHas
obpaTtHasa nuHuA gormkHa G6blTb YeTko 0003Ha4YeHa 1
npomapKMpoBaHa Kak OT/M4YHast OT IMHWUM BbICOKOIo
[aBneHus, ¢ TeM, YTODObl OHa HUKOrga He ucnorb3oBanach
Ans paboTbl Nog BbICOKMM AaBrEHNEM.

BricTpopasbeMHble COeAMHEHMS C HAPOCTaMM Ha BbICTynax
6onee %" (0,635 cMm), oTcnausatoLwmmes un
pacLLennsanLWwnumMcsa MeTannoM, OOJMKHbI ObITb HeMeaNeHHO
NpOMapKMpoBaHbl KpackoW, BbIBEAEHbI U3 3KCMnyaTauum
Ans nocnegytowero pemMoHTa nnbo ytunusaumm.

Mpu NnpoBeAeHUN BCcex onepauuin yctaHaBnmBaTb OBOMHYHO
CUCTEMY M30N5LUMM YCTbsi. BTOPON N30MAUMOHHbIN KnanaH
MOXeT ObITb JEMOHTMPOBAH MocCre 3aBepLueHns 0bpaboTkm
TONbKO € cornacusa nonesoro cynepsansepa THK-BP.
LIMpKyNALUMOHHbIE «TPONHUKUY AOMKHbI OblTb PACNONOXEHbI
Mexay OBYMS yCTbeBbIMU 3aBUKKaMu. [1BoiHas cuctema
N30MaUUN yCTbsa A0MkHa BbITb pacnonoxeHa
nocneaoBaTerbHO.

KaTeropuyecku He gonyckaeTcsl NpUMeHeHve 3aaBuxeK
UronbYaToro TMna Ha OCHOBHOWM TEXHOMOMMYECKON NUHUK,
Hacocax 1 nuHuK 3atpy6a. Mepen Hayanom paboTbl KX
HeobxoaMMO AeMOHTMPOBaTb.

Ha ocHOBHOWM NHUM Nogayn ycTaHoBUTbL 0OpaTHbIV KnanaH
M YCTbEBOW 3aMNOpPHbIN KnanaH Ha MakcuMmarnbHO 6rM3KoM
pPacCTOSIHUK OT YCTbsl, HA NMOBEPXHOCTM 3EMIN B KOMMIEKTE
CO CTpaBnMBaloLLMM TpoiHMKOM. [epen Havanom 3akayku
HeobXxo4MMO NPOBECTU UCMbITAHWE LEeNOCTHOCTM 0BpaTHOro
Kranaxa.

Ecnun Heo6xogum coegmnHntens HKT (ana coeanHeHns
NNHUK BbICOKOro AasneHns Hanpsimyto ¢ HKT B ckBaxuHe),
TO HeOOX0AMMO UCMoNb30BaTh TBEPAOE LIENOCTHOE
coefuHeHne, COOTBETCTBYOLLee TpeboBaHUAM,
npeacTaBneHHbIM B JaHHOM cTaHaapTe. MNpumeHeHune
pe3bb0BOro ABYX3N1EMEHTHOIO COEAUHUTENS 3anpeLyeHo.

Ha Bcex Buagax obpaboTtku, rae ucnonb3yeTcst 3a00WHbIN
nakep, TpebyeTcs NpUMeHeHWe CTpaBnMBatoLLEero knanaHa
Ha 3aTpybHON NMHMKU. MecTo ycTaHOBNEHME
CTpaBnuMBaloLLEro knanaHa onpegensieTcs npeacraButenemM
THK-BP. CtpaBnuBatowmi knanaH gomkeH bbiTb
yCTaHOBJIEH U NPOTECTUPOBAH A0 Ha4ana 3akadku B
ckBaxunHy THK-BP. CeBucHasa komnaHust 4omkHa
3anuncbiBaTb YCTAHOBMIEHHOE U TECTUPYEMOE AaBrieHne
(NnpoBeAeHue UcnbiTaHUSA NpU OaBNEHUN BbILLE
YCTaHOBIIEHHOM0) CTaHUMeN yrnpaBneHus.

**IInaHeu — Hu npu kakux obcmosimesnbcmeax He
ucrnonb3o08ame WiaHau 8bICOK020 0as/ieHus (He3agucuMo
om xapakmepucmuk) 011 3aKkaqueaHusi Jitobbix muros
JKudkocmel rpu nposedeHuUU cmumynayuu ckeaxuH THK-
BP. >Kudkocmu, muna Kcunona, Tonyona u e3auMHbie
pacmeopumernu Mo2ym oKa3sbleamb 8peOHbIU aghghekm Ha
onpeodenieHHble pe3uHo8ble cOCmasbl U makum obpa3om

If the Service Company is required or requested to
supply “Flow Back Iron” that is the same type treating
iron that is used in their day to day pumping operations,
the flow back iron must be painted or identified clearly
so it is not ever used for High Pressure Pumping
Operations.

Any hammer union wing with more than %" (0.635 cm)
mushroom extension, loose metal burrs, splitting
mushrooms or touching ears should be immediately
marked with paint, repaired before being used again or
removed from service.

Double wellhead isolation valves must be used on all
Treatments, including standard pumping operations of
Acid, Hydrocarbon & Energized fluids. The 2" |solation
Valve may be removed from the well-head after the
Treatment has been completed with the approval of the
TNK-BP Well-Site Supervisor. Circulation “Tees” must
not be placed between the 2 Wellhead Valves. The
double wellhead configuration must be placed in
tandem.

All types of “Needle Valves” are not to be used
anywhere in the Main treating lines, pumps and
annulus pumping lines. These must be removed prior
to any pumping job.

Main treating line check valve & ground isolation valve
must be installed as close to the wellhead on the
ground as possible complete with bleed off Tee. A
check valve integrity test must be performed on this
check valve prior to any pumping operations.

If a Tubing Connector is required to connect the High
Pressure treating line directly to the tubing in the well, a
solid integral connection must be used and must
comply to the same standards as listed in this standard.
A threaded two piece connector is prohibited when
connecting the high pressure treating line directly to the
tubing in the well.

Annulus Pressure relief valves are required on all
Treatments where a down-home packer is being
utilized. Relief valve setting must be determined by
TNK-BP and the relief valve is too be set & tested prior
to pumping into a TNK-BP well. Service Company is
required to record the set/test pressure by the data van.

*** Hoses — Under “No” circumstances, will a High
Pressure hose be allowed to pump any fluid into a
TNK-BP well during Stimulation treatments regardless
of it’s pressure rating.Fluids such as Xylene, Toluene
and Mutual Solvents can have a detrimental effect on
certain rubber compounds and thus cannot be
effectively monitored to determine the failure time of
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onpedenumb spems Hapa6om/<u wrnaHea cmaHoeumecs
npo6nemamuqu/M.

He AonyckaeTca Hannydme BuguMblX yTedek roe-nubo B
JTIMHNN 3aKa4ky, Hacocax WM YCTbE€BOM O60pyD.OBaHMI/I oo
Havana 3akadkn. EgmHcTBEHHas gonyctumMasa ytedka Bo
BpeMA NMPOoKavKkn — Kanjin n3 gpeHaxxHoro otBepctuA. B
cnyyae Hel'lpeprBHOﬁ Te4un, OCTaHOBUTb KOTOPYHO HE
yaoaeTcAd, 3akadka AoJmkKHa ObITb HEMEANEHHO npekpatlleHa.

Kaxabll HaCOCHbIM arperaT BbICOKOrO JaBMEHUS LOIDKEH
UMETb YCTPOWCTBO CTPaBNMBaHWSI fABMNEHUS (SMEKTPOHHOE
nnbo MexaHW4YecKoe) Ha criyqaw HenpeaBUOEHHOro pocTa
naenenusi. CepBrcHas KOMNaHWUsa OOJMKHA MMETb
BO3MOXHOCTb YCTaHaBNMBaTb MakCUMarbHbIE OrpaHNYEeHNUs!
[aBreHnst 1 TeCTUPOBaTb 3TW YCTPONCTBA Nepen Kaxaon
paboTon.

TpaHcnopTupoBKa/XpaHeHne KUCnoTbl U
XNAKOCTEN Ha yrneBogopoaHom ocHoBe (Ha
MeCTOpOXAeHUn 1 Ha ba3se)

Mepen TeM kak Ha4yaTb paboTy C KNCNOTOW, PpaboOTHUKN
DOMXKHbI NPONTKN 06y4YeHme no obpaLLeHnto C HEN K
XpaHeHuto, a Takxe 3HaTb Kak MpaBuITbHO NPUMEHATb
Hagnexawue cpeactea nHamemayansHoum 3awmtel (CU3).
[okymeHTauns, NOATBEPXAAOLLAA NPOXOXAEHNE TAKOro
06y4eHuns JomkHa ObITb B HanNMyYum y nepcoHarna Ha
MECTOPOXAEHUN U BbITb AOCTYNHON AN NPeaoCTaBNeHNs
npegcrasutenam komnaHum THK-BP.

JTiobas knucnoTta gomKkHa XpaHMTbCS B NPOXIagHOM, CyXOM,
XOPOLLO NPOBETPUBAEMOM MECTE B MJSIOTHO 3aneYyaTaHHbIX
KOHTelHepax 3alUMLLEHHbIX OT BO34ENCTBUS BHELLHEN
cpeabl, pe3knx CMeH TemnepaTtypbl U PU3NYECKMX
NoBPEXAEHUN.

Kucnota siBnsieTcs okucnmTenemM, noaToMy Heobxogmmo
NPUHUMaTbL MEpbI U XPaHUTb €€ OTAENbHO OT TakMX
HECOBMECTUMbIX C HEW MaTepuarnoB Kak Mefb, NaTyHb,
OpoH3a, OUMHKOBaHHAas CTalb, ONIOBO, LIMHK, OKUCIIUTENENR,
roptoymx MaTepuarnos, nnacTMacchl, pe3uHbl U HEKOTOPbIX
NOKpbITUA. KOHTaKT ¢ MeTannamm NnpMBoauT K 3po3nn 1
06pa3oBaH1O OrHeonacHoro rasaoobpasHoro Bogopoaa.

Tenno Bbi3BaHHOE 3K3OTepMI/1LIeCKOl71 peaKumeVl meTana un
XnopucToro sogopoga nnun COJIAHOM KMCNOTbl MOXET
NPUBECTU K BO3ropaHuto ropro4nx martepumarnos.

Ecnu nepcoHan, paboTaroLwmii Ha MECTOPOXOEHUM,
SIBNSIETCA OTBETCTBEHHbIM 32 TYLLUEHNE BO3MOXHbIX
BO3ropaHun, eMy HeobxogmMmo nponTn obyveHne B
NPOTUBOMNOXapHOM AenapTaMeHTe U NONy4nTb
COOTBETCTBYIOLUNE CepTUMKATLI JOCTYMNHbIE AN NPOBEPKM
Ha crny4an UHCNeKUnm, NPOBOANMON NPeACTaBUTENAMU
komnaHmm THK-BP Ha mecTopoxgeHuun. Ecnn BosropaHue
nNpon3oLno B HenocpeacTBeHHOW 6NM30CTN OT EMKOCTEN C
KMCNOTON, nX Heobxoammo GLICTpo ybpaThb, ecnun aTo
BO3MOXHO caenaTb 6e3onacHbiM cnocobom. Ecnu nx
nepemeLlleHne He BO3MOXHO, OCTYaANTE EMKOCTU
pacnbineHneM BoAbl, NPy 3TOM, HUKOrA4a He nenTe Boay
NpsiMo B KMCNOTY. TyLuMTe BO3ropaHne ¢ MakCumarsbHO

that particular hose.

No visible leaks are permitted anywhere in the treating
line, pumps, or wellhead before pumping. The only
permissible leak while pumping is a drip through a
chicsan “weep hole”. If the drip becomes a continuous
stream and cannot be isolated, pumping must be
terminated immediately.

Every HP pump unit must have an electronic or
mechanical pressure release device if the pressure
were to go too high. Service company must have the
ability to set the maximum pressure limitations, function
test it prior to every treatment.

Acid & HydroCarbon Fluid Transportation /
Storage (Base & Field Locations)

Before working with acids, individuals should be trained
in its proper handling and storage and know how to use
proper personal protective equipment. Documentation of
training shall be held by personnel on location and be
available for TNK-BP company representative
inspection.

Any acid should be stored in a cool, dry, well-ventilated
area in tightly sealed containers protected from
exposure to weather, extreme temperature changes,
and physical damage. Acid is considered a strong
oxidizer and steps should be taken to separate them
from incompatible materials such as copper, brass,
bronze, galvanized steel, tin, zinc, oxidizers,
combustible materials, plastics, rubber and some
coatings. Contact with metals causes erosion and the
formation of flammable hydrogen gas.

The heat generated from the exothermic reaction of
metal and hydrogen chloride or hydrochloric acid could
cause ignition of combustible materials.

If field personnel are responsible for fighting any fires
then training in Fire Fighting is required and
certifications maintained on location for TNK-BP
representative inspection. If a fire occurs in the
immediate vicinity of acid cylinders, remove them
promptly if it can be done safely. If removal is not
possible, cool cylinders by spraying with water, but
never add water directly to the acid. Fight fire from a
maximum distance and do not get water inside the
containers. Report to TNK-BP representative; allow the
fire to burn out. If the fire cannot be brought under
control, evacuate the area because of explosion
hazards and toxic fumes.
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yAaneHHOro paccTosiHus u He gobaensanTe Boay B
émkocTu. MNoctaBbTe B N3BECTHOCTL nNpeactasutens THK-
BP; nante Bo3ropaHuio NOTyxHYTb. ECnn KOHTponnpoBaTb
BO3ropaHue HEBO3MOXHO, MOKMHbTE OMACHY0 TEPPUTOPUIO
BO M3b6exaHue yrpo3bl B3pbiBa U pacnpocTpaHeHus
SN0BUTLIX NApOB.

Mpu TpaHCNOPTUPOBKE KNCINOTLI HA 0OBEKTHI KOMMAHUK
THK-BP B aBTOLMCTEPHAX MNKN NEPEOBMXKHBIX KOHTENHEpPaAX,
[OMKeH ObITb MpegyCMOTPEH pe3epBHbIN KpaH Unm
3arnyLika B MecTe CnuBea unu B pyrom MecTe, rge Kucnora
BCTynaeT B KOHTAKT C OTCEKaloLLMM KpaHoM. Bce kpaHbl unu
3arnyLwKn AOMKHbI UMETb CcreuunanbHble KUCNOTOCTOMKME
MOKPbLITUS.

TpaHCnopTMPOBKa U XpaHEHUE KUCINOTbI Ha KyCTOBOM
nnowagKke OOMKHbI OCYLLECTBNATLCS B TYyMMUPOBaHHbLIX UK
cneumanbHO NPUCNOCOBIEHHbIX NacTMacCOBbIX EMKOCTSX.
Heo6xoaMmo NpuHATL BCe BO3MOXHblE Mepbl Anst
CHVKEHUSI 0 MUHUMYMa BPEMEHMN KOHTaKTa KUCMOTbI C
xernesom.

B mMecTe xpaHeHus KUCMNOTbl AOMKHa ObITb BblaeneHa
OydepHas 30Ha Ha cnyyan pa3nmBoB. O6beM Takon 30HbI
DOMKeH paBHATLCA UnNu 6biTb 6onee 100% obbéma
€MKOCTU ANsi XpaHEHUS! KUCTOTb!

Mpn npoBeaeHun 6onbLunx paboT (6onee 15 m3) ¢
MCMNONb30BaHMEM CTaLUMOHAPHbBIX EMKOCTEN, OOGBEM Takmx
E€MKOCTEeN JomKeH OblTb agekBaTHbIM 4NA npuema
©ONbLLOro KONMYecTBa XNOKOCTU N3 KUCITOTOBO30B. B
ngeane, BMECTUMOCTb EMKOCTEN AOMKHA ObITb, NO KpanHen
Mepe B 1,25 pasa 6onblie 06bEMa KngKkocTn Heobxogmmon
onst pabotbl

3akynneHHasi Ymctas kucnota, ucnonodyemas ana THK-BP,
OOMKHa TPaHCNOPTMPOBAHTLCSA OT NPOW3BOAUTENS UMK
nocTasLLMKa CEPBUCHOIM KOMMaHUMU B EMKOCTU, KoTopast
NpensaTCcTBYyeT peakummn KACMOTbI U Xenesa unm He
ocnabnseT KOHLUEeHTpaLmMio Yucton kucnoTel. Kucnota
OOMKHa NepeBo3nTbCS B NONIMKapboHaTHOM EMKOCTU UIN B
CTanbHON EMKOCTU C COOTBETCTBYHIOLLUMM KUCITOTOYNOPHbLIM
NOKPLITUEM (HaNpUMep, 3NOKCUOHOE NOKPbITHE).

Kucnota, npegHasHaydeHHas Anst XpaHeHus nunm
3amMellBaHUs Ha 0bbekTe Takxke A0MKHa ObITh Takxe B
0BNNUOBOYHON EMKOCTU ONS XPaAHEHUS C LLENbtO
npeaoTBpaLLeHNst peakunn KACMOThI C XXene3oM Unm
ocnabneHnst KOHUEHTpaumm kucnoTbl. Kucnotsl, B coctaB
KOTOpPbIX BXOAAT pacTBopuTenu (Tonyorn, Au3ens u ap.)
TakkKe OOMKHbI XpaHUTbLCS M 3aMeLUnBaTbLCS B
06nMLOBaHHbIX EMKOCTSIX C KUCNOTOCTOMKUM MOKPbITUEM.

Heobxo4umo npuHSTL BCe ycunusl, YToObl CHU3UTb KOHTaKT
MeTana u KACMNoTbl BO BpeMS €€ XpaHEeHUS Unu
TpaHcnopTupoBkn. Cpeactea TpybonpoBogHoOM
TPaHCNOPTUPOBKM, @ UMEHHO MONMKapboHaTHbIE EMKOCTMH,
noasoasme nNMHUK, NMMHUM CMELLMBaHMUS 1 BCacbiBatoLme
FIVHUKX MOTYT TONbKO MOCNOCOBCTBOBATL B JOCTUXEHUN
Haunyu4Llero kKa4ecTBa NPoAyKTa nepen ero 3akadkon B
CKBaXMHY.

Acid that is transported to a TNK-BP location in a tank
truck or in poly tote tanks must have a secondary
backup valve or blank cap at the point of discharge or
anywhere that acid will come into contact with an
isolation valve. Any valve or blank cap that is to be
utilized must have a lining or coating that is acid
resistant.

Acid must be hauled or stored at wellsite locations in
lined steel or certain types of plastic materials. All efforts
are to be made to limit the amount of acid / iron contact
exposure time.

Bulk Acid Storage (at base location) must have a
containment area in case there is a leak. Containment
Volume must be equal to or >100% of the volume of the
storage tank.

For larger jobs (>15 m?) if stationary field tanks are in
use, the field tank capacity should be adequate to carry
a sufficient large stock and be able to receive the total
amount of volume from the acid transports. The ideal
field storage capacity should be at least 1,25 times
higher of the total acid mixture volume required for the
job.

Raw Acid that is purchased on behalf and to be used for
TNK-BP, must be transported from the manufacturer or
service provider in a container that will not allow Fe
(Iron) absorption or cause a weakening in the strength
of the Raw Acid. It must be transported in a
Polycarbonate type tank or a steel tank that is utilizing
the appropriate (i.e. Epoxy Resin Type) Acid Resistant
lining.

Acid that is too be stored or mixed on a well site
location, must be done so in a lined storage tank so no
Fe (Iron) absorption or weakening of acid strength will
occur. Acid combinations that include solvents (Toluene,
Diesel etc), must also be stored and mixed in Acid
Lined/Resistant type tanks.

All efforts are to be made to reduce metal/acid contact
while storing or mixing acid blends. Products such as
Polycarbonate Tanks, Fill Lines, Mix Lines and Suction
Lines can only assist in achieving the best possible
product prior to pumping into the well.
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MpUHATL BCe BO3MOXHbIE MePbI MO TPAHCMOPTUPOBKE
OKUCNUTENEN N NErKOBOCMNIaMEHSIOLLMXCSI BELLECTB Ha
MECTOPOXAEHNE OTAENBHO APYr OT Apyra B repMETUYHbIX,
N30NMpPOBaHHbIX ApYr OT Apyra koHTenHepax. THK-BP
paccyMTbIBAET, YTO TPAHCMOPTMPOBKA OMACHbIX BELLECTB
OyaeT ocyLlecTBNATLCA B COOTBETCTBMM ¢ Poccumnckumu um
MeXOYHapOAHbIMW MpaBuiamMm TPaHCNOPTMPOBKM ONacHbIX
BELLECTB.

Bce emkocTtun npuMeHdaemble Anda coaepxxaHuna Xungkocrtemn
Ha yrneBop,opo,u,Hoﬁ NICHOBE [OSMKHbI ObITb 3a3eMmeHbl AN
YMeHbLIEHNA BO3MOXXHOCTU BO3HMKHOBEHNA CTAaTUYECKOIo
AneKkTpunyecTaa.

TexHomnornyeckne eMKOCTU C XUAKOCTAMU, COAEPKaLLMMM
yrneBoaopoabl U KUCNOTY, AOMXHbI OblTb pacnonoXeHsbl
NPOTUB HanpaerfeHus BeTpa OT YCTbs U PacnofioXeHUs
Bpuragbl. EMKoCTU JOMmKHbI 6bITb pacnonoXeHol He Grvxe
30 meTpoB 0T ycTbs. OKOHYaTENbHOE peLLeHnE O
B6esonacHoCTV NpoAomkeHus paboT B 3aBUCUMOCTU OT
HanpaBneHusl BETpa NPMHUMAETCS MO YCMOTPEHUIO
nonesoro cynepsansepa THK-BP n cepBrcHon komnaHmm.

Mpu HEO6XOAMMOCTU HarpeBaHWs! XXUOKOCTU Ha
yrneBoAOpPOaHOM OCHOBE B EMKOCTU XpPaHEHUs1 Ha KyCTy
npegnoYTUTENbLHEE NPOBOANTL HarpeBaHNe ¢
npueneyeHneM MY c nogorpeBom XUAKOCTU B EMKOCTHU
Yyepes TpyOy-3MeeBUK, YCTAHOBMNEHHbIE B eMKOCTSIX. [pun
npusneyeHun AN yctaHaBnMBaeTcsa Ha pacCcTossHUM 15
METPOB OT HarpeBaeMon emMkocTn. Ha aTom e paccTosiHum
yctaHaenuBaetca MIY.

Pacnonoxutb TexHonornyeckme eMKocT Ha MakcumMmarbHO
yAaneHHOM pacCTOSIHUM OT YCTbS CKBaXXMHbI (CM BblLLE).
OnTUManbHbIM PAacCTOSHUEM MEXAY YCTbEM CKBaXXUHbI
M GnuXXanwmnm HaCOCHbIM arperaTtom cyurtaetcsa 15
MeTpoB (B 3aBUCUMOCTM OT YCIIOBMI NIOLAAKN).

Bce eMKOCTU C TEXHOMOrMYECKUMU KUAKOCTAMMU, a TakkKe
NecKoBO3bl, HA TEPPUTOPUMN KyCTa AOMKHbI GbiTb OCHALLEHbI
3alWMTHLIMK Nepunamu. Mpu oTcyTCTBUM Nepun npu paboTe
Ha BblcOTe, NpeBbiwatower 1.3 meTpa, nepcoHan AoMmKeH
MCMOMb30BaTb CTPAXOBOYHbIN NOSC.

Mpn nepeBo3ke 1 xpaHeHuun kucnotbl, THK-BP He oTgaeT
npegnoyTeHne TMNy o6nMUOBKN, IMaBHOE - 3TO ee Hanu4yue
ONS CHWKEHNST KOPPO3MOHHOIO BO34ENCTBMSA Ha
MeTannmMyeckme emMKoCTM U CHXeHUss abcopbunn xenesa B
KMUCnorTy.

MpuemneMble BHyTPeHHUE NOKPbITUSA EMKOCTEN Ans
KUCNOTbI:

O00oHUT

OnokcnaHoe NokpbiTUe

MnacTrkoBble KOHTENHEPDI

Pe3nHoBoe nokpbITve (NogxoauT Ans
KOHLIEHTPMPOBAHHOMN, HO HE NOAXOAUT Ans
CMELUaHHOW KNUCNOTbI)

ANANENEN

EMkocT gomxHbl 6bITb NOKPbITbl BHYTPU OOHUM U3
BbllLlenepevYncrieHHblX MmaTepunanos.

Efforts are to be made that Oxidizers and Flammable
products are not transported to the Wellsite without
containment separation between the products. TNK-BP
expects that the transportation of hazardous products
meet Russian and International regulations.

All storage tanks that are utilized for the containment of
HydroCarbon fluids are required to be grounded to earth
to reduce any potential static electrical release.

All efforts must be made to spot the Hydrocarbon/Acid
tanks downwind/crosswind from the wellhead and
crews position. Tanks must not be closer than 30
meters to the wellhead. It will be at the sole discretion
of the TNK-BP well site representative and the Service
Company Supervisor to terminate operations if the wind
direction will have a detrimental effect to the safe
continuance of the pumping operation.

If a Hydrocarbon is to be heated inside a storage tank
on a TNK-BP well site location, preference is given to
using a Steam Truck unit heating the tank fluids via
steam coils inside the storage tanks. If a Hot Oiler unit
is to be used, it must be spotted 15 meters away from
the tank it is heating. The same distance also applies to
Steam Truck units.

Frac/Acid Tanks must be spotted at the furthest point
away form the wellhead (see above). A target of 15
meters should (as best as the location allows) be
achieved for the distance between the wellhead and
the nearest Frac Pumper.

All Storage Tanks on location must be equipped with
safety railings on top of them. This also includes
Proppant Storage Units/Trucks. If there are no safety
railings available, a safety harness or belt must be worn
at heights in excess of 1.3 meters.

While handling or storing acid, TNK-BP does not have a
preference of which lining is used but one must be used
that will reduce the corrosive effect on metal tanks and
eliminate any iron absorption into the acid.

The following liners are listed as an example:

Ebonite

Epoxy coating

Poly Type Containers

Rubber Coating (Good for Raw Acid but not
good for mixed acids)

ANANENEN

Tanks must be lined with one of the above mentioned
linings or compounds.
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JInHnn gnsa NPUroToBNIEHNA KNCITOTHOIO pactBopa AO0JDKHbI
ObITb NOKPbITbl OAHUM U3 BbilLE NepeyYncrneHHbIX
mMaTepuanoB UM BO3SMOXXHO NpUMeHeHNe NiacTUKoOBbIX

Tpyo.

HarHeTaTtenbHasa NMHMA 1 COEQMHEHMNS AOIMKHbI ObITb
3awmeHbl BHYTPEHHUM KNCITOTOYNOPHBLIM NOKPbITUEM UINMN
COCTOATb 13 NNACTUKOBbLIX COCTABHbIX YacTEN.

JInHnga UMnpKynaumm aosymnkHa MMeTb KMCMNOTOCTOMKNE
3aBUXKN N cOeaANHEHNA. ,D,OI'IyCKaeTCFl ncnosib3oBaHue
3agBUXeK C BHYTPEHHUM KNCITOTOYNOPHBLIM MOKPbITUEM UIKA
Te(*)J'IOHOBbIX 3aaBUXKeEK.

EMKOCTM, KOTOpbIE UCMOMb3YTCA AN TPAHCNOPTUPOBKK,
3amMeca 1 XpaHeHMUs1 KUCIOTHbIX pacTBOPOB C
YrneBo4opOAHbIMU CMECAMMN UNN HEPTLIO AOMKHBbI UMETb
cTaTmdeckne cuctemy 3asemneHusi. Bcé obopyaosaHue,
KOTopoe ucnonb3yeTcs Ha mectopoxaeHun THK-BP gna
XpaHeHWs1, TPAHCMOPTUPOBKM UK 3aKayvku yrineBoaopoaHbIX
>KMOKOCTEWN UNU CMecen OOJTKHO ObITb 3a3eMJieHo A0
XpaHeHUs1, NEPEBO3KN UM 3aMeLUNBAHUS XXUOKOCTHU.

Bce koHTelHepbl AN XpaHEeHWUs! KUCNOTbl HA KYCTOBOM
nnowagke OoskKHbl ObiTb CHabXeHbl CUCTEMON OBONHOWN
oTCeKalolllen 3aaBUXKU. BO3MOXHO uMcnonb3oBaHue
[OBOWNHOWN 3aBMXXKM MW O4HOrO KnanaHa c rrnyxomn
3arnyLKon.

CoctosiHne BHYTPEHHEro NoKpbITUA OOJTKHO NPOBEPAETCA U,
€CIn Hago peMOHTUpPOBATbCA pa3 B nos roaa. Kaxgas
npoBepkKa AoJKHaA JOKYMEHTUPOBATLCA, 3aBepAeTCca
I'eHepaanblm ANpeKkTopom CepBVICHOl71 KOMNaHun nnn ero
3amMmecTuTenem.

Mpwn ycnoBum cTpororo cobnogeHns MHCTPYKLNIA
nocTasLLMKa, MOXHO UCMONb30BaTh MIacTUKOBbIE EMKOCTM.
Monuactep, apMMPOBAHHBIN CTEKIOBOMOKHOM C NOKPbITUEM
13 NoNUNponuiieHa Unu NONUBMHUNXITOPUAA, NPUMEHUM
npu Temnepartypax go 60°C. Monuactep, apMUpoBaHHbI
CTEKIOBOJIOKHOM, AenaeT 3Ty KOHCTPYKLMIO 6onee NpoYHowu,
a NokpbITUS 06ecneyYnBaloT YCTOMYNBOCTL KOPPO3UMK.

Ha Bcem oGopyaoBaHuy Ans TPAHCNIOPTUPOBKM KUCTOTbI
AOIMKHO BbITb 0603HAaYEHO Ha3BaHWe BelecTBa 1
npeaynpeauTenbHbIA 3HaK.

Kucnota, nepeBo3nmmast B aBToLMCTEPHAX JOMMKHA
cogepxatb MHrMéutop kopposunn. Kucnota mapkm X4
nocraensetca 6e3 MHIMOUTOPOB KOPPO3MU.

Mo Poccunckmm ctaHgaptam, nobas kncnota
KOHLeHTpauumn Huxe 32% MoXeT BbiTb TpaHCNOPTUPOBaHa
B 1000 NUTPOBLIX NNACTUKOBLIX EMKOCTSAX U
KMCNOTOBO3aX, UMEILLUX paspeLleHne Ha NepeBo3 KUCNOTbI
(B HEKOTOPbIX CrNyYasx paspeLleHus BblgaloTcsa Ha
BO3MOXHOCTb NepeBo3ku nHrnbuposaHHomn HCI c
KOHUeHTpaumen 0o 35%).

XUMMYECKM YncTast KUCNoTa AOSMKHA nepeBo3NTbCA TOJIbKO
B 40 JINTPOBbLIX MTAaCTUKOBbLIX KAHUCTPax nnmn SonbLumx
CTEKINAHHbIX 6yTbIJ'|F|X.

Mixing / Circulation Lines are to be lined with one of the
above mentioned compounds or poly type compound
piping may be used.

Discharge Piping and connections are to be lined or of a
poly type composite.

Circulation Lines are to have Acid resistant valves and
connections. Either coated valves or Teflon valves may
be used.

Tanks that are being used to haul, mix or store
hydrocarbon mixture acid systems or oil, are to have
static ground cables and spikes. All equipment that is
being used on a TNK-BP location to store, haul or pump
hydrocarbon fluids or mixtures will requiring grounding
prior to storage, transferring or mixing of fluids.

All Wellsite storage tanks are to have a double isolation
valve system. Either double valves or a single valve
utilized with a blanking type cap.

The condition of the liner must be inspected and
repaired if required on a semi annual base. The
inspections are to be documented and certified by the
Service Company Deputy or General Director.

Plastic tanks may be also used for hauling if supplier
specifications are strictly followed.

Glass fiber reinforced polyester with Polypropylene or
Polyvinyl chloride lining is suitable to a maximum
temperature of 60 °C. Glass fiber reinforced polyester
makes the construction more ridged, whereas the lining
provides resistance to corrosion.

All acid hauling equipment should be labeled with the
product name and safety symbol.

All acids that can be transported in tank cars must be
inhibited, only X4 mark acid come without inhibitor.

As per Russian regulations, any Acid with concentration
below 32% can be transported in 1000 liter plastic tanks
or in "acid transport" with special permits for acid
transportation (in some cases permits issued for
transportation of up to 35% inhibited HCL).

Lab Grade Acid must be transported in 40 liter plastic
canisters or glass large bottles only.
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XumpeareHTbl, NpegHas3Ha4YeHHble ANs CMeluMBaHus Ha
KYCTOBOW Mrowagke OOMKHbI 4OCTaBMATLCA B 3aKPbITbIX
NpPOMapKNPOBaHHBIX KOHTeHepax npu TemnepaType Gonee
15 °C.

MepeBo304HbIE CpeacTBa (He cuMTas aBTOLMCTEPH AN
NepeBO3KN HACBIMHbIX TPY30B) AOMKHbI UMETb BTOPUYHbIE
Mepbl NPeAOCTOPOXHOCTM Ans c6opa NpofMBoB.

XpaHeHue XuMMnYecKnx peareHToB (Ha 6ase, B
na6opartopum U Ha MeCTOPOXAEHUMN)

O6wan nHcgopmauums:

lMocne ncnonb3oBaHuUs, Kaxablii KOHTENHEP C
XUMpeareHTOM O0IKeH ObiTb BO3BpaLlLleH Ha CBOE MEeCTO.
[laHHble No MecTy XpaHeHUs1 KOHTeNHepa A0MKHbI ObiTb
ykasaHbl Ha HeM caMomM.

He xpaHuTe xumpeareHTbl Ha paboyel NOBEPXHOCTU CTONa,
roe oHW He ByayT 3alMLLEHbl OT UICTOYHUKOB BO3rOpaHust 1
CNy4YarnHo MoryT ObiTb ONPOKNHYTLI. OCTaBNATL Ha paboyen
NMOBEPXHOCTM CTOMA MOXHO TOSMbKO T€ XUMpeareHThbl,
KOTOpbl€ UCMOMb3YTCS Ha AaHHbIA MOMEHT.

3anpeluaeTca xpaHeHe XMMpeareHToB B andyaBnTHOM
nopsake, KPOMKe Criyyaes, korga CopTUpoBKa no andaenty
OCYLLECTBNAETCHA BHYTPU rpynnbl XMMpeareHToB
onpeaeneHHoro Tuna. AndasutHoe paHXnpoBaHMe MOXeT
NPUBECTU K pasMEeLLEHNIO XMMpPeareHToB B Takoi dhopme,
Kora vx coceacTBO MOXET NoBreyb 3a coboi onacHyto
XMMUYECKYIO peakLuto 13-3a HeCOBMECTUMOCTM BELLECTB
HaxodALWMXCS B HENocpeaCcTBEHHON GNN30CTM ApYT K ApYTy.

MecTa Ansa XpaHeHUs OOMKHbI BbITb 3aLUuLLEHbl OT
BO3ENCTBMUS BbICOKOWM TemnepaTtypbl UM CONHEYHOro
ceeTa

He xpaHuTe xMMpeareHTbl, KpoMe 0TOenmBatoLLMX BELLECTB
N COBMECTMMbIX C HUMW O4MLLIAIOLLIMX CPeacTB noj
BOOOCTOYHOW PaKOBUHOMN

Bce KoHTelHepbl, XpaHsaLLMecs B nabopaTopun OOMKHbI
NMeTb 3TUKETKU. MoTeHLManbHO KaHLeporeHHbIe U
COMHUTENbHbIE BELLECTBA KPOME 3TMKETOK AOMKHbI UMETb
1 oTAenbHbIV NOAAOH ANnA c6opa NOATEKOB M PasnnBoB.

XpaHeHue Xuakon xummum 6onee onacHo, YeM XpaHeHune
TBepablX BellecTB 1 TpebyeT cobnioaeHus
[OOMNOMHUTENbHBLIX MHOFOYMCEHHbIX TpeGoBaHui No
XpaHeHuIo.

Kucnota u XMpeareHTbl 4OJTXHbl XpaHUTbCA OTAESIbHO.
PekomeHaauum no MepaM N mectam XpaHeHuUs cyxoﬁ
XnuMun:

PeKOMeH/J.yeTCﬂ MMETb B HaNn4nmn umacbu Ana XxpaHeHua
cyx017| XUMUN, OQHAKO, OTKPbITbIE MOJIKMN TOXE NpUuemMsiemMsol.
He XpaHUTe CyXyro XMMWUIO nNog XNAKMMun sBellectsamMmu.

OTUKETKM C NpeaynpexaeHs MU O BbICOKOTOKCUYHOM
COAEpPKMMOM EMKOCTU AOIKHbI PErYNAPHO NPOBEPSATHLCS.

With the exception of raw acid, chemicals and reagents
that are going to be mixed, stored and transported to the
Wellsite location, are required to be stored or
transported in covered, labeled, closed containers at a
temperature >15° Celsius.

Hauling equipment (other than Bulk Tanker Units) is to
have secondary containment ability.

Chemical storage (Base, Laboratory & Field
Locations)

General Information:

Each stock container of a chemical compound should be
returned to a designated storage location after each
use. Storage locations can be marked on containers.

Do not store stock supplies of chemicals on bench tops
where they are unprotected from ignition sources and
more easily knocked over. Only chemicals in use should
be bench tops.

Do not store chemicals in alphabetical order except
within "Chemical Storage Groups". Alphabetical
arrangement of randomly collected chemicals often
increases the likelihood of dangerous reactions by
bringing incompatible materials into close proximity.

Storage areas should not be exposed to extremes of
heat or sunlight.

Do not store any chemicals except bleach and
compatible cleaning agents under the sink.

All containers within the lab must be labeled. Suspect
and known carcinogens must be labeled as such and
segregated within trays to contain leaks and spills.

Storage of liquid chemicals is more hazardous than
storage of solids and is subject to numerous and varied
storage requirements.

Acids and chemicals should be physically separated.
Dry Chemicals Recommended Facilities/Measures:

Cabinets are recommended, but if not available, open
shelves are acceptable. Store solids above liquids.

Warning labels on highly toxic powders should be
inspected and highlighted on a regular basis.
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PekomeHagauum no MepaM N mectam XpaHeHuUs Xnagkom
XUMun:

3alWnTHbIN WKad;

B cocyaax nnu 3akpbiTblX BAHHOYKax B 0ObIYHbIX u.||<aq)ax.

YTunmnsauma otxonos

Bce octaTtku 1 oTxoAdbl AOMKHbI OblTb YTUNN3NPOBaHbI B
cootBeTcTBUN C TpeboBaHnammn THK-BP B cneumanbHo
npegHasHayYeHHble Anst 3TOro MecTax.

OcHoBHble TpeboBaHusa kK O6opyaoBaHMUIO
pa6oTarowemMy npv BbICOKUX JaBIEeHUAX U
3KcnnyaTtauuoHHble TpeboBaHuA (obwme
TpeboBaHuA)

HacocHble arperaTbl 4OMmKHbI 6bITb 060pPYAOBaHbI
OENCTBYIOLEN CUCTEMOWN aBaPUNHONO OTKINIOYEHNA MNpun
NpeBbILLEHUN AaBEHNs], KOTopasi 4OJMKHA OblTb  MCMbITaHa
0o Hauyana nobbix paboT no 3akadke. B cnyyae
HeygoBneTBopuTensHon paboTbl XoTa 6bl O4HOM aBapUIAHOM
CUCTEMbI MPOBEAEHNE OnepaLmn AOMKHO ObITb
OCTaHOBJIEHO [0 3aBEpLUEHNS PEMOHTA.

YcTaHoBUTL ABa AaTyuKka AaBfieHUS Ha OCHOBHOW JIMHUK U
obecneuntb nocTtosaHHyo 3anuck. Oba gatyunka
ycTaHaBnMBalTCA Ha 0OpaTHOM knanaHe U YyCTbeBOM
3arnopHOM KranaHe Ha CTOPOHE YCTbEBOW apmaTypbl.
[aTumkun gaBneHnst 4OMXKHbI YCTaHaBNMBATLCS Kak MOXHO
Onnxe, HaCKOMbKO 3TO BO3MOXHO, K MOTOKY CMecK Arist
nsbexxaHne 3aMmep3aHusl, Takme TeHaeHUun HabnogaTcs
BO BpeMSs! BbINOSTHEHUS paboT B XONOAHbIV Nepuog.

Ha kaxgom HacocHoMm arperarte HeobxogMmo YCTaHOBUTb
OTCeKalLllyo 3agBUXKY C TpOﬁHMKOM, npegHa3Ha4YeHHbIM
anda ctpaBnmBaHUA BbICOKUX nasnexun. He gonyckaeTtcs
NCNoJib30BaHME «Urofib4aTbIX» KnanaHoB And
CTpaBMBaHUA CLLUUTOrO rend.

KaTeropuyecku He JOMyCcKaeTCst OTKPbITUE YCTbsi CKBAXKUHbI
1 3aKayka xuakoctu 6e3 npeaBapuTenbHONM ONPECCOBKM.
TexHonormyeckne NMHUU BbICOKOTO AaBNEHNUs JOJMKHbI ObITb
OnpeccoBaHbl Ha AaBneHne, He NpeBbILlatoLLme
MakcumMarnbHO Agonyctumoe pabovee AaBreHne Ans
KOHKpeTHown onepauuun Pl 6onee yem Ha 10%.

Mepepn nepBon 3akavykomn BbINOSTHUTL NPOMbIBKY OneHngepa,
TEXHOSOrMYECKMX NMHUIA N MaHudonbaa B ambap,
BaKyyMHbIV arperaT unm xenobHy eMKOCTb ANs yaaneHus
OCTaTKOB NponnaHTa u3 nNuHuin. Bce BcacbiBatowme
MaHNdonNbAbl HEO6X0AMMO NPOBEPUTL HA OTCYTCTBUE B HUX
OCTaTKOB NponnaHTa.

HacocHbliii arperat ans nogaepxaHusa gaenexHus B satpyte
TOXe AOMMKEH HaxXoOUTLCS Ha PaccTossHUM 15 M OT yCTbs
CKBaKVHbI (B 3aBUCMMOCTY OT pasMepa KycTa).

NHxeHep (Cynepsansep) MNoapsagyunka — eQUHCTBEHHOE
NYLO Ha nroLwagke ¢ NPaBOM pa3peLleHmns OTKPbITb 1
3aKpbITb CKBaXXWHY A0 U nocne nposeaeHus MPI1.

Liquid Chemicals Recommended
Facilities/Measures:

Safety cabinet;

In tubs or trays in normal cabinet.

Deposits utilization

All leftovers and deposits to be utilized in accordance
with TNK-BP policy in the specially equipped utilization
spots.

General Well Site High Pressure Pumping
Equipment & Operational Requirements

Pumps must be equipped with functional Over Pressure
shutdown system and function tested prior to
commencement of any pumping operations. If any of the
pumps shutdown systems are not functional, the
treatment must be delayed until they are repaired.

Double main treating line pressure transducers are to be
installed displayed and recorded at all time. Both
Pressure Transducers should be installed on the
“Wellhead Side” of the Check Valve & Ground Isolation
Valve. Pressure Transducers should also be mounted
as “Close” to the Slurry Flow as possible to alleviate
freezing tendencies encountered in cold weather
operations.

Each Pump unit should have an isolation valve installed,
complete with HP bleed off Tee configuration. Needle
valves are not be used for the purpose of bleeding off X-
Linked fluids.

At no time shall the wellhead be open and fluid pumped
down the well prior to Pressure Testing. The Surface
High Pressure Lines should be tested to a pressure not
higher than 10% greater than the Maximum allowable
working pressure for that particular Frac/Pumping
treatment.

Before pumping into the well for the first time, the
blender, lines and manifold must circulated/flushed to a
pit, vacuum truck or tank to ensure they are clean of
proppant. All Suction Manifolds should be visually
inspected to insure there is no proppant inside of them.

Annulus pumper must also be spotted 15 meters away
from the wellhead. (as the location allows)

The Service Company Supervisor is the only person on
location who can authorize opening/closing of the
wellhead valve(s) prior too and after the treatment.
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OcHoBHble TpeboBaHusa kK O6opyaoBaHMUIO
paboTarowemMy npu BbICOKUX JaBIeHUAX U
3KcnnyatauuoHHble TpeboBaHusa (KucnortHas
o6paboTKa U XKXNAKOCTU Ha YrneBoJOpPOSHON
OCHOBe)

Bce koHUbI WnaHros arperaTtoB BbICOKOro gaBneHusa
DOMXKHbI BbITb OCHALLEHbI AONOSTHUTENBHLIMU 3aLLUNTHBIMW
KOXXyXaMu no BCEW ANWHE WnaHra Ha cnyqaﬁ
Hel'lpe/J,BMD,eHHOIZ YTEYKN XNOKOCTU.

[ns kaxgoro arperata BbICOKOro gaBneHusa Heobxoguma
yCTaHOBKa OTCEYHOW 3a4BWXKKN U 06paTHOFO KnanaHa.

Bce o6opynoBaHue, BKoYas eMKOCTU ANS XpaHEHWs,
HacoChbl, CTaHUUS yNpaBreHus U CMeCcUTeNbHOe
o6opyaoBaHUe JOMKHO ObITh 3a3eMITEHO KaXabl pa3 npu
3aKayke Unn saamece XKUOKOCTEN Ha YyrneBoAOpPOAHOM
OCHOBe. JTO OTHOCUTCS K NOObIM 00 beMam 3aKaynBaembIX
KMOKOCTEN.

HacocHble ycTaHOBKU, UCMONb3yeMble AN NPOBeAEHNS
kncnotHbelx MPI unm maTtpuyHbix 06paboTok, AOMKHbI
noadupartbca cornacHo gusariHa Ha npoBeaeHue pabort. B
cnyyae, ecnv 06opyaoBaHue nogpsiaynka He No3sonsieT
BbINOMHWTbL paboTy B COOTBETCTBUU C NapameTpamm
OusarHa, noapsgvvk gosmkeH npomHdopmuposaTb THK-BP
[0 Bble3fa C NpOM3BOACTBEHHON 6a3bl 0 HECMOCOOHOCTH
3aKkadatb paboTy Mo Au3ariHy B CBA3U C TEXHUYECKUM
HEeCOOTBETCTBMEM 060PYAOBaAHNSI.

Kak npaBuno, ckopocTb 3aka4ku HacoCoB, UCMOSb3yeMbIX
Ons BbinonHeHns pabot Ha obbekTax THK-BP gomxkHa
MpeBbILWAaTb CKOPOCTb NOrnoLleHns obpabaTbiBaeMon
CKBaXWHbI(H). Hanpumep, ecnu ckopocTb NOrnoLleHnst
ckBaXUHbl 0.5 M3/MVH, TO MMHMManbHas CKOPOCTb Nodayu
Hacoca gosikHa coctaBnaATtb 0.6 — 0.7 M3/MuH.

OcHoBHble TpeboBaHusa kK O6opyaoBaHuUIO
pa6oTarowemMy npy HU3KUX OAaABNEHUAX U
3KcnyyaTaumMoHHble TpeboBaHUA

Ob6s3aTenbHbiM TpeboBaHnem THK-BP ons Bcex
CEPBUCHbIX KOMMNaHWI SIBNSIETCS UCMNONb3oBaHNe
BaKyyMHOro arperaTa npv BCex Buaax onvcbiBaemblx paboT.
KaTeropuyecku 3anpelleHo cnmeaTtb ocTaTku
TexHonormnyeckux xuakocten (npu MPI1, OMs3,
YrneBOAOPOAHbIX COCTAaBOB, MOATOBAPHOM BOAbI M MPOY.) Ha
TEppPUTOPUN KycTa UM Ha NOABE3OHbIX NYTSX.

OcHacTUTb BcacblBalOLWWYO U HarHeTaTesbHY NUHUM
HaCOCHbIX arperaTtoB Ka4eCTBEHHbIMY LUNTaHramu,
BblaepxmBatowmmmn 0o 10 atm. Ha BbIxoge ¢ 6rneHaepa.
CoeaMHeHNs LWNaHroB Ha NMMHUK Bcaca AOMXKHbI ObITb C
OBYMS1 XOMyTamMun unu obxxaTbl Ha cneynanbHOM
obopynosanum King Nipple. Npu npoBegeHnmn
Pr/cTumynsumin ¢ ncnonb3oBaHMEM YrNeBO4OPOLOB BCE
nofatoLume wnaHru 6neHgepa 4okHbl ObiTb B
crneunanbHbIX 0bonoYykax.

Ob6s3aTenbHbiM TpeboBaHnem THK-BP aBnseTcs Hannume
OQHOro 4-AMMOBOrO LWaHra ot 6neHaepa K OCHOBHOMY

General Well Site High Pressure Pumping
Equipment & Operational Requirements
(Acid & HydroCarbon Specific)

All High Pressure Pumper Fluid Ends will require covers
that can be secured around the entire fluid end and
secured in case of a accidental discharge or spray of
fluid.

Each High Pressure Pumper will require an Isolation
Valve and Check Valve combined.

All equipment inclusive of tanks, pumps, data vans and
mixing equipment is required to be grounded to earth
anytime Hydrocarbon fluids are being pumped or mixed.
This will apply to any volume of hydrocarbon being
pumped or mixed.

Pump Units that are used to pump Acid Fracs or Acid
Matrix treatments will be specified as per the job design
program. If the Service Company equipment does not
have the capability of performing at the designed job
parameters, the Service Company is required to notify
TNK-BP prior to the departure of their base to perform
the treatment to their equipments lack of compliance to
the treatment design.

As a general rule, any pump unit utilized to perform
pumping operations for TNK-BP will be required to
exceed the rate of vacuum of any of the treated well(s).
As an example, if rate of vacuum is 0.5 m3/min, the
pump rate capability of that pump unit will be expected
to be 0.6 — 0.7 m3/min.

General Well Site Low Pressure Pumping
Equipment & Operational Requirements

TNK-BP requires that all service companies are to
supply and utilize a vacuum truck unit on all pumping
locations. It is strictly prohibited that any Frac Fluids,
Acids, Hydrocarbons, Produced Water and any other
fluid or dry chemical be disposed of on a TNK-BP well
site or access road.

Suction and Discharge hoses must be of good quality
with a pressure rating of 10 atm from the blender
discharge pressure. Discharge hoses must have a
“double clamped” or “Crimped” on King Nipple
connection. When Hydrocarbon Fracs/Stimulation
treatments are being performed, Hose Covers will be
required on all blender discharge hoses.

TNK-BP requires 1 — 4” Discharge Hose from the
blender to the common manifold for every 1 m¥min of
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MaHundonbay Ha kaxabin 1 M3 /MUH pacxofa cMecH, a Takke
O[IHOTO 3anacHoro 4-AMMOBOrO LLUNaHra.

Takke obsasarenbHbiM TpeboBaHnem THK-BP sBnsietca
Hanuyne kak MMHUMYM ABYX 4-A0AMOBBIX LUMAHTOB OT
KaXk[oN TEXHONMOrMYeckon eMKoCTH 4o npuema bnexHaepa.

[lo Havana onepaunn y6eaguteck, 4to 6rneHaep (obe
CTOPOHbI), pacxogoMepbl, HACOCbl XMMA06aBOK, TaXOMeTpbl,
NNOTHOMEPSI, 4AaTYUKM OABMEHUS U LLHEKN HAaXoQsATCs B
NMOMHOCTBIO UCNPABHOM U paboyeM COCTOSTHUMN.

Ecnun nHoe He paspeleHo cynepsansepom THK-BP, oo
Havyana onepauumn y6egutech, YTO BCE MEXaHU3MBI
KOHTPOMsi CUCTEMbI XMMA00aBOK (PYHKLMOHMPYIOT B
aBTOMAaTUYECKOM peEXUME (MCXOAA N3 pacHETHbIX
NMoKasaHWU cYeTUYMKA «HUCTON XKNOKOCTUY).

Mepen oTnpaBKoKM CNELTEXHUKM HA MECTO NPOBeAEHNS
paboTt ybeauTtbes, 4TO Bce 06opyaoBaHue, BKIoYas
HacocHble arperatbl, 6neHaepbl, HACOChl NOAAYN XKUAKNUX
peareHTOB, LWHeKN nofayn 6pevikepa U cuctema nogayum
nponnaHTa B COCTOSIHUKM 0becnevnTb HeoOXoanMyto
CKOPOCTb 3aKa4ky M KOHLEHTPaLUo XMMpeareHToB
(MUHUMaIIbHYIO U MakcuMalribHY).

I'Iepep, Ha4yariom onepauun cnenyeTt npoBepuTb BCe
TaxoMeTpbl N pacxogoMepbl, OTKJ'IOHGHMH/I'IOFpeUJHOCTM B
NoKa3aHUAX He OOJTXHbl NpeBbIllaTb 5%.

Slurry Rate plus 1 extra 4” hose as backup.

TNK-BP also requires a minimum of 2 — 4” Hoses from
each Frac Tank to the suction side of the blender.

The blender (both sides if applicable), flow meters,
additive pumps, densometers, pressure transducers
and breaker augers must be fully operational and
functional prior to beginning the treatment.

Unless approved by TNK-BP Frac supervisor, all
additive controls must be functioning properly in
automatic (Computer controlled/operated calculated
from the “Clean Fluid Flow meter”) mode before the job
commences.

Ensure all equipment, including Frac Pumps, Blenders,
additive pumps, breaker augers and proppant delivery
system, are capable of delivering the desired rates
(Minimum & Maximum) and concentrations before
dispatching equipment to location.

All pre-job calibration tests of the flow meters must be
<5% error before the treatment commences.
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O6beguHeHHble ctaHgapTbl THK-BP no co6GnoaeHuto
KOHTpONA KadyecTtBa npu nposeaeHun NPl n
KucnoTHbix 06pabdboTok

Combined Quality Assurance Quality Control
Standards for Frac/Acid stimulation

YacTtb BTOpasa: [Pl1l, TpeboBaHMs K >XWOKOCTAM U
nponnaHTy, KanubpoBka  YCTPOWCTB,
pernctpaums AaHHbIX

Section One: Frac Fluid QAQC, Proppant QAQC,
Calibration Tests, Data Recording
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CopepxaHue

A. NogrotoBuTenbHble paboTbl HaKaHyHe NpoBeAeHUs!
paboTbl (BazoBas nabopaTtopusa U MecTopoxaeHue)

XungkocTb - npouenypa TeCTUPOBaHUs

AHanus Bopl

MpenBaputenbHbln aHanm3 Fann 50
Mpouenypa ucnbiTaHUs peLenTypbl pacTBopa C
npuMmeHeHneM ®aHH-50 1 ucnbiTaHus Ha
OTKINOHEHNA/HYBCTBUTENBHOCTb.

MvaopopaspblB Nnacra — UcnblTaHWsa peLenTyphbl
xungkoctn (PanH 50)

McnbiTaHne octaTtoyHoM npoBoaANMOCTU U
NpoHNLIAEMOCTU

MponnaHT - OTYETHOCTb
lMpoBepka COCTOAHMSA EMKOCTEN
dunbTpauus xmakoctn MNP

B. [leHb npoBepeHnsa paboTbl — MoarotoBuTenbHbIE
paboTbl NO KOHTPOIO Ka4yecTBa

UcnbiTaHuna rensa nepeq nposeaexHnem MPI1.
MaTepuansl

AHanus Bopl

AHanua/ucnbiTaHne 3areneHHon Bogbl

AHanua (ucnbiTaHne) Ha CLUMBaHUE NIMHENHbIX
nonMMmepos

McnbiTaHne Bpelikepa Ha «BbicTpoe paspyLUueHne»
AKngkocTb Ha yrneBogopOAHON OCHOBE

OnpeneneHme AaBleHnda napos ansa
yrneesoaopoaHbIX XXNOKOCTEN B NOMEBbIX
ycnoBuax

AHanua xXngkocTtum Ha yrneBop,oponHon OCHOBe

TeCTMPOBaHMe 3arefieHHbIX XXMOKOCTeN Ha
yFJ'IeBO,CI,ODOﬂ,HOﬁ OCHOBE

EmkocTtn gns rens

McnbiTaHne XMAKOCTU Ha TPaHCNOPTUPOBKY
nponnaHTa

EmkocTtn gns rens

KOHTpOJ‘Ib Ka4dyecTBa nponnaHTa n paGOTa C HUM —
Ha MEeCTOpOXOEHNN - NepenoBas NnpakTuka

KOHTpOJ‘Ib Ka4yecTBa nponnaHta -—
MecTopoXageHune — 3arpy3|<a 13 6OMbLUNX MELLUKOB

BneHngep, TexHonornyeckas nNUHUS, arperatbl 1
MaHudonbg

C. [leHb npoBeaeHusa paboTtbl — MoarotoBuTenbHbIe

Table of Contents

A. Pre-Job Day Preparations (Base Laboratory and
Field Location)

Fluid — Testing Procedures

Water Analyses
Planned Fluid Fann 50 Test

Fluid Recipe Testing Procedure for Fann 50 &
Variance/Sensitivity Tests

Frac Treatments — Specific Fluid Recipe (Fann
50)

Regained Conductivity/Permeability Testing

Proppant Testing & Documentation
Tank Inspection
Frac Fluid Filtering

B. Day of Job — Pre-Job QAQC

Pre-Job Frac Fluid Tests
Materials

Water Analyses

Gelled Water Tests

Crosslink Fluid Test

“Quick Break” Breaker Test
Hydrocarbon Fluid’s

Field Vapor Pressure Determination for
Hydrocarbon Fluids

Hydrocarbon Fluid Analysis
Gelled Hydrocarbon Tests
Gel Tanks

Proppant Transport Test

Gel Tanks

Proppant QAQC & Handling — Field Location-
best practices

Proppant QAQC - Field Location — Loading
Super Sacks of Proppant:

Blenders, Treating Lines, Pump Trucks, and
Frac Manifold Inspection

C. Day of Job — Pre-Job Equipment Tests
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paboTbl NO TeCcTMpOBaHMIO 060pyAOBaHUSA

MpoJomKNTENLHOCTL U TeMMNepaTypbl NPOBEAEHMS
pabor

WNcnbiTaHne pacxogomepa xuaknx obaBok
(«BEOEpHbIN TECT»)

Mpouenypa kannubpoBku obopygoBaHusa ons
«BefepHoro Tecta

McnbiTaHne WHeka cyxux gobaBok
Mpouenypa KanMBpPOBKK LLHEKA CyXnX Aob6aBok
WcnbiTaHne pacxogomepa nnv TaxomeTpa Hacoca

Linknuyeckoe ncnbiTaHne 6rneHgepa u
rmgpaTaunmoHHON yCTaHOBKM

TpeboBaHus npeabsiBnsieMble K NoTHoMepam /
YyCNoBUSl X NPUMEHEHUS

TpeboBaHus KOHTpONS kayecTBa npu paboTte ¢
rmapaTaumoHHOW YCTaHOBKOM 1 3aMeLLMBaHUEM
rensi B npouecce 3akayku

D. Bo Bpems npoBeaeHna o6paboTku

B3aumopencteue

HacTporika ctaHuun ynpaBsneHns
HabntoaeHune 3a pacxogomepamm
3amepbl nponnaHTa

Mpobbl xungkocTn

Mpobbl nponnaHTa

E. NnaH pencteun B aBapMnHON cutyaumm
ob6cTosiTenbcTBax

1. MNMpekpaweHne paboTbl BO BPEMS 3aKaYKu:

2. MNnaH gencteui no 3ameHe 6ydepHon
XKMOKOCTW NPU OCTAHOBKE 3aKauyku

3. MNnaH gencteuni No ycTpaHeHuo npobnem ¢
noaaep>xaHneM NoCTOSIHHOroO pacxofa arperaTos.
4. lNnaH gencTBMi NPy HEBO3MOXHOCTH
noaaepXxaHnst 3af4aHHOM KOHLIEHTpaL MK
nponnaxTa:

F. 3aknountenbHble paboTbl nocne o6pabdoTku

MpunoxeHne 1 — MMHMManbHbIE 3HAaYEHNS BA3KOCTU ANs
»xungkoctu Pl Ha BoaHOM OCcHOBE

MpunoxeHne 2a — TEXHNUYECKNE XapaKTEPUCTUKN
nponnaHToB

MpunoxeHne 2b — TeXHNUYECKNE XapaKTEPUCTUKN
nponnaHToB

MpunoxeHune 3 — lNpouenypa KOHTPONSA Ka4yecTBa
TexHonormnyeckon xungkoctu NP B noneBbIX ycnoBmnsax

MpunoxeHne 4 — 3anucb napameTpoB

* Hours & Temperatures of Operations
e Bucket (Liquid Additive Flow Meter) Tests:

e Bucket Test Calibration Procedure

e Dry Additive Auger Test
* Dry Additive Auger Calibration Procedure
e Blender Flow Meter Test

* Blender/Hydration Unit Additive Cycling Test
* Densometer Requirements / Validation

* Hydration Unit or “On the Fly” QAQC
Requirements

D. During the Treatment
e Communication
* Frac Van Recording & Monitor Setup
*  Flow meter Monitoring
*  Proppant Metering
*  Fluid Samples
*  Proppant Samples

E. Contingency Plans

* 1. Aborting a Job During

e 2. Pad Replacement during a Shutdown in the
Pad

e 3. Pump Rate Problems

* 4. Inability to Maintain Designed Proppant
Concentration

F. After the Treatment

Attachment 1 - Water Based Frac Fluid Minimum
Viscosities

Attachment 2a — Proppant Specifications

Attachment 2b — Proppant Specifications

Attachment 3 — Frac Fluid Field QAQC Procedure

Attachment 4 — Data Recording - English
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A. NMoagrotoBuTesibHbIe PpaboThbl
HakaHyHe npoBefAeHUs1 paboTbl
(BasoBas nabopartopusa u
MecTopoXaeHue)

Kupkoctb

AHanuns Bogbl

Bce Tunbl BoAbl, UCNONb3YOLWENRCS NPU NPUroTOBNEHNN
TEXHOJI0rMYEeCKNX pacTBOPOB A5t NOCHeayoLLeln 3akadvku B
nnact Ha mectopoxaeHunsax THK-BP gomkHbl nogsepraTtbes
MONTHOMY KOMMIIEKCY aHanm3oB. ATO KacaeTcs BOAbl As
npurotoBneHus xmakoctn MPI1, KNCNoTHbIX 06paboTok 1
PEMOHTHO-M30JISALNOHHBLIX paborT.

3amep cTeneHun 3arpsa3HeHnss MEXaHUYECKMMU UIK
€CTEeCTBEHHbIMM NPUMECSAMU/3IEMEHTaMN, OTpULIATENBHO
BMUAIOLLMMM Ha KA4YeCTBO rens/ XMaKocTu
ocyLlecTBnsieTcs Npy nomoLLm hoTocnekTpomeTpa
(komnnekT «Hach» nnu aHanornyHbIn). AHanms
HeoOX0AMMO NPOBOAUTL Ha HaNM4ue cneayoLwmx
komnoHeHTOB-(Ca, Mg, Fe, Ba, Na, K, Sr, Cl, CO3, HCO3,
SO4)

Takke Heobxo4MMo NPOBECTM Pa3oBbIN TabopaTopHbIi
BakTepuonormyeckuin aHanua Bogpl U3 BCeX
NCNonb3yeMblX MCTOYHUKOB (dhukcaums pocTta 6aktepun B
BoAe). PesynbTaTbl aHanm3a JOMmKHbI 6bITb
3a0KYMEHTUPOBaHbI.

B kayecmee obuwie2o pykosodcmea o aHanu3y 8odhbl,
ucnonb3ytime cmaHdapm API, RP- 45, 655 noGpobHoz20
0bsiCHeHusI.

MpeaBaputenbHbIn aHanu3 Fann 50

(OTHOCUTCA KO BCeMm Buaam obpaboTtku, rge
NPUMEHSEeTCA cluMTasi XKMAKOCTb)

[ns ynobcTBa Mbl NPOCTO HA30BEM 3TO UCMNbITAHNE
«ucnblTaHMe ¢ nomMoLlblo PaHH 50».

Mog ucneitaHmem ¢ npumeHeHnem d®aHH 50 Mbl MMeeM B
BMUAOY UcnbiTaHWe BA3KOCTM Tuna KyaTTa B, NNacToBbIX
ycnoBusix. MOoXHO, 1 gaxke npeanoYTUTENbLHO,
ncnonb3oBaTb peoMeTp (KanumnnsipHbli BUCKO3UMETP)
komnaHum «bpykdpung», «OPUT-1000», a Takke «Grace»,
«Chandler» n «Granger».

Bce peomeTpbl TMna Fann 50 (B T.4. «Brookfield», «Grace»,
«Grangery, «Ofite», «Chandler» 1 T.4.) AOMKHbLI NPOXOAUTL
eXerofHy cepTnduKkaLmio n kKanubpoBKy C NpUBEYEHNEM
TEXHUYECKOro NpeAcTaBUTENS KOMMNAHUN-U3rOTOBUTENS.
OTyeThl 0 cepTUUKaLnM 1 KanmbpoBke AOMKHbI ObITb
OOCTYMHbI NS NPOBEPKM.

A. Pre-Job Day Preparations
(Base Laboratory and Field
Location)

Fluid — Testing Procedures

Water Analyses

Any source water that is to be used in the performance
of injecting into a TNK-BP formation must have a full
water analysis performed. This includes water being
used for Frac Fluids, Acid Treatments, and Water
Shutoff treatments including Cement squeezes.

With a Hach (or similar i.e. - photo spectrometer) kit,
measure possible contaminants or naturally occurring
compounds/elements that affect gel/fluid or Acid
quality. As an example, test for the following
compounds - (Ca, Mg, Fe, Ba, Na, K, Sr, CI, COs,
HCO;, SO,)

A one time Laboratory water analyses test should be
conducted and include a documented Bacteria Test
where bacteria growth is measured on all relevant
source waters being used.

As a general guideline to Water Analyses, Refer to API
Standard RP- 45 for further detailed explanation.

Planned Fluid Fann 50 Test

(All Stimulation Treatments where X-Linked Fluid is
utilized)

Hereafter, for convenience, we will simply call this test
a “Fann 507 test.

By Fann 50, we simply mean a Couette-type test of
viscosity run at bottom-hole conditions. A Brookfield
PVS Rheometer, OFITE-1000, Grace, Chandler &
Granger are also acceptable, if not preferred.

All Fann 50 Type Rheometers (inclusive of Brookfield,
Grace, Granger, Ofite, Chandler etc) must be Certified
& Calibrated once per 12 months by the manufacturer’s
technician. All appropriate calibration documentation
must be available for review.
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Mo TpeboBaHuam THK-BP, Bce ncnbitaHna Fann 50
NpPOBOASTCA C NPUMEHEHMEM CNELMarnbHOro
ucnbelTaTenbHOro ctakaHa R1 v BpawjatoLencs ycTaHOBKM
BOB B5 (koHcTpykuma R1-B5X) npu ckopoctu casura 100
cek-1. [laHHOEe KOHKpeTHOEe UCMbITaHWe Ha3biBaeTcs
ncnblTaHUEM Ha CTabMINbHOCTb XWUAKOCTU.

CepBUCHbIE KOMMAHMKN TaKXKe AOMKHbI BECTU MOSHYHO
NCTOPUIO UCMbITAHUI NpU ckopocTaAx casura 75, 100, 170,
270, 360 n 511 cek-1 gnNs Kaxaon peuenTypbl XNUOKOCTU.

C uenbto cobnogeHus npoueaypbl UCNbITAHUI HA
YYBCTBUTENbHOCTb K CABUIY, NEpBble 5 MUHYT UCMbITaHNUS
[OOJMKHBbI NPOBOAUTBLCS NMpU ckopocTu casura 511 cek-1, a
3aTeM HeobXxoauMo CHmxaTb ckopocb Ao 100cek-1 B
TeyeHune cneayrowmx 10 muHyT. Bece ncnbitaHnsa Ha
YYBCTBUTENbHOCTb K CABUIY AOMMKHbI NPOBOANTLCS NpwU
TeMnepaType paBHOM (CTaTudeckas Temrnepartypa Ha 3aboe
+ TemnepaTypa Ha NoOBEepPXHOCTN)/2, HO He meHee 25°C B
netHee Bpems 1 35°C B 3umHee Bpems. [1pu npoBeaeHUmn
TecTa Ha YyBCTBUTENbHOCTb K CABUTY, MHTepBan 3anucu
[OIKEH ObITb YCTAHOBIEH HA CHATUE NoKa3aHWIA BA3KOCTM
KaXkayto cekyHay.

WcnbiTaHns Fann-50 Ha cTabunbHOCTb JOJXKHbI
NpoBOANTLCSA NPW TeMNepaType, OTNMYatoLencs ot
cTaTu4eckon 3abonHoM NnacToBon TemnepaTtypbl He 6onee
yem Ha +/- 5 °C.

Mpn npoBeaeHun Bcex ucnoitaHum Fann-50 nonHoe
3Ha4YeHue ctaTnyeckom 3abonHoOM NNacToBOW TemnepaTypsbl
OOIMKHO BbITb AOCTUTHYTO Yepes 5-10 MUHYT nocrne Havana
ncnbiTaHus.

Mpoueaypa ncnbiTaHnA peuenTypbl pacTBopa
¢ npumeHeHuem PaHH-50 n ncnbiTaHUA Ha
OTKJIOHEHUS/YYyBCTBUTENbHOCTD.

(OTHOCUTCA KO BCeMm Buaam obpaboTtku, rge
NPUMEHSEeTCA cluMTasi XKMAKOCTb)

B kayecTBe OpMEHTMPOBOYHBIX MUHUMAbHbIX 3HAYEHWI
BSI3BKOCTU XXUAKOCTU No Kaxaown busHec-EanHnue THK-BP
cm. Tabnuuy BsaizkocTu, MNpunoxenune 1. NnxeHepbl Pl Ha
npeanpusTUsSIX BnpaBe U3MeHUTb JaHHble 3Ha4YeHUs No
Mepe HeobXxoaMMOCTH.

OcHoBHas Uenb AaHHbIX UCMbITaHWUA — NoATBEPXOEHNE
KavecTBa Xugkoctu npu kaxgom NPl 6e3 HeobGxoaumocTu
npoBeAeHNs aHaNornyHbIX UCMNbITaHUI Npu Ntobom
n3MeHeHnn 3aboHoN TemnepaTypbl U KOHLEHTpaL MK rens.

B obwem, ecnun B onpegeneHHon busHec-EanHnue
3akadmBatoT xkugkoctb [Pl cornacHo yTBep>XaeHHOM
peuenType, kKoTopasi COCTOUT U3 r'yapoBOro rens
KOHUeHTpaumm 3,8 kr/m® npu 100 °C, Heobxoanmo
NPOBECTM MOMHbIA KOMMNeKc ncnoiTaHnn ®anH 50 Ha
OUCTUNNMPOBaHHONM Boae (6a3oBast KngKocTb) n
haKTU4YeCKOWM BOAE M3 UCTOYHMKA, BKMOYas UCTbITaHUS Ha

The accepted TNK-BP Fann 50 tests are to be run with
an R1 Sleeve and B5 Extended Bob configuration (R1-
B5X) at a shear rate of 100 sec-1. This particular test
will be named a Fluid Stability Test.

Service Companies are required to run a full suite of
Shear History’s at 75, 100, 170, 270, 360 & 511 sec-1
on each fluid recipe.

For the purpose on Shear Testing procedures, the first
5 minutes of the shear test will be conducted at a shear
rate of 511 sec-1, then decreasing the shear rate to
100 sec-1 for 10 minutes. All Laboratory shear tests are
to be conducted at a ( BHST + Surface Base Fluid
Temp )/ 2 to a minimum temperature of 25° Celsius in
summer operations and 35° for winter operations.

When performing the shear tests, recording time
intervals must be set up to record viscosity every 1
second.

Fann 50 Stability tests must be run at a temperature of
not greater than +/- 5° Celsius of the bottom hole static
reservoir temperature.

All Fann 50 Stability and Shear tests that are performed
must be at the “Target Temperature” 5 to 10 minutes
from the beginning of the Fann 50 test.

Fluid Recipe Testing Procedure for Fann
50 & Variance / Sensitivity Tests

(All Stimulation Treatments where X-Linked Fluid is
utilized)

As a general guideline or rule of thumb “Attachment 1”
has a minimum viscosity guideline for each Business
Unit within TNK-BP. Local Frac Design Engineers may
change those guidelines as required.

The objective of the following fluid tests are to confirm
fluid quality for every Frac Treatment without the
necessity of performing the same tests for every
degree of bottom hole temperature change and
changes in gel loading concentration.

Basically stated, if a Business Unit is pumping an
approved fluid recipe of 3.8-kg/m3 guar gel loading at
100° Celsius, a full suite of Fann 50 tests must be
performed with Distilled Water (Base Line) and Source
Waters inclusive of Sensitivity/Variance Tests.
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YyBCTBUTEN bHOCTbL/OTKINOHEHUS.

B cnyyae nameHeHus 3aborHon temnepatypbl co 100 °C
no 95— 105 °C npu paboTe ¢ 0gHOM peLenTypon
>KMOKOCTU OONOMHUTENbHbIX UcnbiTaHun Fann-50
NpPoBOAUTb HeobsizaTenbHO. PN CHUXKEHUN KOHLEHTpaLUn
rens ¢ 3,8 oo 3,6 nnn ysennyexnmm go 4,0 kr/m® B npegenax
95-105 °C Heobxo4mMmo NPOBECTM OAHO UCMbITaHNE
©a30BoW XNOKOCTU ANs NPOBEPKM CTAabUMbHOCTU, OQHAKO
[OOMONHUTENBbHBIX UCNbITAaHMIA haKTUYECKOW BOAbI U
NCNbITAHWI Ha YYBCTBUTEITbHOCTL/OTKIIOHEHWSI NPOBOAUTL
He TpebyeTcs.

f'wapopa3spbIB Nnacra — UCNbiTaHUs
peuentypbl xuakoctn (PaHH 50)

1. WcnbiTaHue 6a30BOWN XKMAKOCTU (Ha
ONCTUNNMPOBAHHOW BOAE) NPOBOAUTCS A11S BCEX
peuenTyp Xugkocten, nobaBok, B T.u.
[eamynbratopoB, 6pelikepoB, akTMBaTOPOB,
clumBarenen u ctabunnsaTtopoB rMuH B gmManasoHe +/-
5 °C ot cTaTu4eckon 3aboriHoM TemnepaTypbl.
KoHueHTpauna 6penkepa npu gaHHOM UCTbITAHUK
[OMKHa COCTaBNATb NPOEKTHOE 3HAYEHUE,
paccunTaHHoe onsi clumTon 6ydepHOm XKngKkocTum
(«nogywkny). MNMpn paboTe ¢ NOAYLUKOW HA NIMHENHOM
rene (no npoekty PN THK-BP) koHueHTpauus
Openkepa ans nposeneHus ncnoitaHnn ®aHH-50
[OMkHa ObITb paBHa KOHLEHTpaLun NepBon ctagnm
3aKauku CLUNTOM XMAOKOCTU. HeoTbeMnemowm 4yacTbio
ucnblTaHWin 6a30BOW XMAKOCTU ABMNSiIETCA NpoBeaeHne
UCMbITaHWUI Ha YyBCTBUTENbHOCTL/OTKITOHEHME.

lMpumep ucnbimaHusi Ha
YyyecmeumesibHOCMb/OMKIOHeHUe: ecsiu Mbl
3akayvanu noymu nosnHbil ob6vem byghepa, a 3amep
riokasbleaem, 4mo Mbl 3aKayvasiu XUMU4YeCcKo20
coeluHeHus-cuwusamerns, Ha 20% bonbuwe, 4yem
mpebosarsiocb, Ymo Mbl OeniaeM: POOOSIKaeM 3aKayKy
unu npekpawaem? [ns npuHsmMusi npasusibHo20
peweHusi HaM HyXXHbl pe3yribmambi rnpedeapumesibHO
rnposed@eHHO20 ucrnbimaHus Ha npubope Fann 50 ¢
OMKIIOHEHUSIMU OM pacyemHbix rnokazamerned,
Hanpumep, +/- 10%, +/-20%. Takum obpasom, kaxxdas
cepsucHasi komnaHusi 0ormkHa npedocmasumes THK-
BP pe3ynbmamsl aHanu308 Ha 4yecmeumersibHOCMb
0ons kaxdoul dobasKku (KOHUeHmpauyuu cwusamerns,
bpelikepa) c docmamoYHbIMU
pacxoxx0eHusamu/usmeHeHuUaIMU A1 moz2o, 4mobb|
MoHsIMb, 20e Haxo0umcsi moyka «npu200HOCMU»
0151 0aHHOU XUOKOCMU € KaxObIM UCMOYHUKOM 800hbl.
Pe3ynbmambi mecmupogaHusi 00sXHbI bbimb 8
Hanuyuu 0ns kaxdoul pabomse! Pl1. Omu aHanusbi
umMerom Kpumu4yeckoe 3HaqyeHue 01151 npouecca
obecrnevyeHusi kayecmea. Hukakue UCK/IIOYEHUSI He
donyckaromcsl.

2. WcnbiTaHus BoAbl U3 UCTOYHUKA — KOMMIEKC
UCNbITaHWI aHaNoOrnM4yeH NPOBOAMMbIM UCMbITAHUSAM
6a30BOM XMAKOCTU. McnbiTaHMs NpoBoaATCS Ans BCex
cornacoBaHHbIX UCTOYHUKOB TEXHOMOMMYECKOW BObl B

If the bottom hole temperature were to change from
100° Celsius to a range of 95° — 105° Celsius with the
same fluid recipe, no further Fann 50 tests will be
required. If the gel loading has been reduced from 3.8 —
3.6 kgs/m3 or raised from 3.8 — 4.0 kgs/m3 within the
95°-105° Celsius range, one base line Fann 50 test at
100° Celsius will be required to insure fluid stability but
no further testing will be required with source waters or
sensitivity/variance tests.

Frac Treatments —
Specific Fluid Recipe (Fann 50)

1. Base Line Test (with Distilled Water “Only”) must
be conducted on “All” fluid recipes & additives
inclusive of non-emulsifiers, breakers, activators, X-
Linkers and Clay Control within +/- 5° Celsius of the
Bottom Hole Static Temperature. Breaker loadings
for this test must be at the design concentration for
the Pad X-Linked Stage. If a “Linear” gel pad is
being requested as per the TNK-BP Frac design,
the Fann 50 test must be conducted with the
Breaker loading on the 1% X-linked stage pumped.
Variance/Sensitivity tests must also be performed
as part of the base line distilled water test
procedure.

Example of Sensitivity/Variance Tests: If we are near
the end of the pad and a strap of the cross-linker
reveals we've pumped 20% too much cross-linker, do
we continue or shut down? The only way to answer this
question correctly is to have already run a suite of Fann
50s on different sensitivities, e.q., +/- 10% & +/-20%.
So, each Service Company must provide TNK-BP with
sensitivity tests for each additive (X-Link Concentration,
Breaker Concentration, Buffer and Temperature
Stabilizer concentration) with sufficient variance to
understand where the_“go-no go” point is for a given
fluid with each source water. These tests must be on
location for every job. These tests are critical to the
assurance process. “No Exception” will be made.

2. Source Water Tests — As per the procedures
listed in the Base Line Test, the same suite of Fann
50 tests are required to be performed on “All
Approved” source water supplies being used in that

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1
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OaHHOM pEernoHe. HeoTbemnemon 4acTbio UCMbITaHWI
ABNAETCA npoBeaeHne ncnbiTaHWh Ha
LIyBCTBl/‘ITeJ'IbHOCTb/OTKJ'IOHeHl/‘Iﬂ.

3. WcnbiTaHuA HOBbLIX NapTUN XMMpeareHToB C
npumeHeHnem ®aHH 50. [Mpu nocTynneHnn HoBow
napTUmM XMMpeareHToB Arsi NPOBEPKN COOTBETCTBUS
3asBMEHHbIX CBOWCTB MPU NCMOMb30BaHWK
aHanorM4yHom peuenTypbl, HEOGXOAMMO NpoBedeHNE
“GasoBoro Tecta’ Ha gucTunnupoBaHHon soge. MNpu
NCMNOMb30BaHNM HECKOIbKMUX TEMMNEPATYPHBLIX PEXMMOB
B OTAENbHO B3ATOM peLenType UcnbiTaHus 6a3oBon
XMOKOCTW crnedyeT NpoBoANUTb Ha TeMMepaType,
paBHON MakCMMarnbHO BbICOKOM 3ab0MHOM
Temnepatype B aHHOM pernoHe. MNMpu ncnonb3oBaHum
HECKOIbKMX peLenTyp XNAKOCTU B OOHOM pernoHe
(ncnonb3oBaHue XUAKOCTEN C MTHOBEHHbBIM
CLUMBAHWEM U C 3a4€PXKKOW CLUMBaAHUSA, 60paTOBbIX U
LIMPKOHMEBbLIX PELLENTYp) NUCNbITaHNA 6a3oBon
xugkocTn ®PaHH 50 cnegyeT NpoBOAWTL AN KaX4O0ro
BMAa peLenTypbl NPY MakCMManbHOM 3Ha4YeHWM
3abonHon TemnepaTypsbl.

TMpumep: CepsucHasi KOMMIaHus rosiy4aem Ho8yHo
rnapmutro 2yapogozo 2esiiaHma. Vicrnonb3yemcs ma xe
camas peuenmypa paboyel xxudkocmu ripu 3aboliHol
memnepamype 75, 90 u 105 °C ¢ pasnu4Hou
KoHUyeHmpauuel 3azpy3sku 2ensd: 3,4, 3,6 u 4,0 Ke/M>.

B naHHOM cutyaumm HeOBX0AMMO NPOBECTU UCMbITAHUS Ha
®aHH-50 co Bcemun xumpeareHTaMm gaHHON peLenTypbl
xungkoctn npu temnepatype 105 °C ¢ cooTBeTCTBYOLLEN
KOHUeHTpauuen renst. Ecnun oTKNoHeHNst BA3KOCTM
xnagkoctu B npegenax 10%, To HoBasi napTus ryapoBoro
3arycTuTens cyMTaeTcst NpueMnemMon ans paboTbl Ha
obbvekrax THK-BP. Ecnn oTknoHeHus BA3KOCTN 6a3oBON
Xuakoctu coctaBnaoT 6onee 10%, To Heob6xoanmo
NPUBECTU peLEeNTYpPY XUOKOCTU B COOTBETCTBUE C
TpeboBaHnamm THK-BP 1 npoeectn ncnbitaHus Ha
OTKMOHEHWE Ha AUCTUNNMPOBaHHOM BOAE M BOAE U3
WCTOYHMKA.

lMpumedaHue: 8 criydae HeobxoOumocmu USMEHeHUS
ymeepxxdeHHol peuenmypsbl xudkocmu Pl no
pe3ynbmamam 8bILEeoNuUCaHHbIX UcrbimaHull, Kaxooe
u3MeHeHue 00JIKHO bbImb co2r1aco8aHo ¢
UHXeHepom-ripoekmuposwukom Pl e busHec- u
lNpouseodcmeeHHol EQuHuye. 3anpoc Ha
ymeepxoeHue UaMeHeHUl, BHOCUMbIX 8 paHee
ymeepxxdeHHyro peuenmypy, domkeH bbimb
npedcmasneH AoKyMeHmaribHO 8 ¢hopme MpPomokorsna
Ha pyCCKOM U aHa/IuliCKOM SI3bIKax.

Mogo6GHasa npoueaypa ncnoitaHni ®anH 50 npumeHsieTca B
crny4yae Ucnornb30BaHWs CEPBUCHON KOMMaHUemn
XMMpEeareHToB M3 pasnnyHbIX NApTUA B OOHOM XUOKOCTM

area. Sensitivity/Variance tests are to be performed
as part of this suite of tests.

3. New Lot/Batch Number Fann 50 Tests — Upon
the arrival of a new Lot/Batch number of chemicals,
a “Base Line Test” with Distilled water must be
performed to insure the same characteristics are
observed with the same fluid recipe. If multiple
Bottom Hole temperature regimes are being used
on a particular fluid recipe, perform the Base Line
test at the highest bottom hole temperature
experienced in that area. If multiple fluid recipes
are being used in the same area (delayed X-Link
fluid vs. Instantaneous X-Link fluid, Borate vs.
Zirconium), a Fann 50 base line test must be
conducted with each fluid recipe at the highest
bottom hole temperature.

Example: The service company receives a new
shipment of guar gellent. The same fluid recipe is being
used at bottom hole temperatures of 75°, 90° & 105°
Celsius but with different gel loading concentrations,
3.4, 3.6 & 4.0 kgs/m”.

Perform the Fann 50 test with all fluid recipe chemicals
at the 105° Celsius temperature at the appropriate
gellent concentration. If the Frac Fluid viscosity is <10%
high or low, the new Lot/Batch number of guar gellent
will be considered acceptable for TNK-BP usage. If the
Fann 50 Base Line test shows >10% viscosity change,
adjust the fluid recipe so it meets the local TNK-BP
Fluid requirements and perform the Sensitivity/Variance
tests on distilled and source water.

Note: If there has to be an adjustment with the
approved Frac Fluid recipe due to results
from the above testing, the particular change
has to be approved by the local
Business/Performance Unit Frac Design
engineer. When a request for approval is
being submitted for the alteration of a
previously approved fluid recipe, it must be
submitted as a protocol document in both
Russian and English languages.

The same Fann 50 test procedures applies whether the
Service Company is “Batch” Mixing Frac Fluid or
utilizing some variant of an “On-The-Fly” Hydration unit
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WINK NpU NCNonb3oBaHUK rMapaTauMOHHOM YCTAaHOBKKU A1S
CMeLLMBaHNS XUOKOCTU B npolecce 3akadku. MNpu
NCNONb30BaHMM YCTaHOBKKN rmapartaumm Ha obbektax THK-
BP ucnbiTaHusiM Ha OTKINOHeHWeE criegyeT yaensitb ocoboe
BHMMaHWe, T.K. AaHHble UCMbITAHWUSI MOTYT OYEHb CUIbHO
NoBNUATbL Ha ycnewHocTb nposogumoro MPI1.

McnbiTaHMe ocTaTOYHOM NPOBOAUMOCTU U
NPOHNLAeMOCTH

(Tonbko ANsA 3aKpensieHHbIX TPELLUH)

Mepen Havanom npoBeaeHnsa paboT Ha obbekTax THK-BP
HeoOXoAMMO NpefoCTaBUTbL AnNst cornacoBaHus B brnok
TexHonorum n cneuyunanuctam BE un MNE pesynbtatbl
UCnblTaHW OCTaTOYHON NPOBOAMMOCTM U MPOHULIAEMOCTHU
NMPONMNaHTOB A1 BCEX COCTABOB COAEPXKALLUX
renvpymoLimne XuakocTu.

T.k. B OOMbLUMHCTBE CryYaeB AaHHble UCMbITAHNUS
npoBoaATcs 3-X CTOPOHHUMU opraHusaumamm (StimLab nnn
FracTech), ans o6beKTUBHOrO CpaBHEHUS pEKOMEHAYETCA
ncnonb3oBaTh UMetoLMecs pesynbTaTbl UCNbITAHWUIA NO
nopogam, aHanormyHbiM BCTpeyarLwumcs B JaHHOM
pernoHe (necyaHuk wrarta Orano, nopoga ropel baHgepa n
T.M.) U UX COMETAEMOCTb C haKTU4ECKOWN peLenTypon.

Mpw NpegocTaBneHnn 3anpoca Ha U3sMeHeHne CUCTEMBI
XMOKOCTU B CBSI3U C U3MEHEHMEM HoMepa noTa/napTum
(M3MeHeHMe KoHLeHTpauun), NpoBeaeHne UCTIbITaHWIA Ha
OCTaTOYHYI0 NPOBOAMMOCTL/MPOHNLAEMOCTb He TpebyeTcs.

TecTbl AMynbcun

(dns Bcex BUOOB XMAKOCTEN)

Mpu ncnonb3oBaHWK renern Ha BOQHOW OCHOBE [0 Havana
paboT HeOGXOAMMO BbINOMHUTL UCNBITAHWUSI MO METOOUKE
API Ha obpa3oBaHMe aMynbCUiA C BOOOMW M M1acTOBON
HedTblo onst onpeaeneHnsa KoHueHTpaumm MNMAB un
[eamMynbratopoB BO M3bexaHue nonagaHus B nnact
YCTOMNYUBBIX 3MYNbCUN. Ba30BbIN 3MYNbCUOHHbLIN TECT
BbIFNSANT crnegyowmnm obpasom:

1. TMomecTtutb 100 MN HeoumLeHHOM HedhbTH B BneHaep
UIN BbICOKOCKOPOCTHOWM MUKCep (NpU OTCYTCTBUN MUHK-
Onenpgepa).

2. BxntouunTtb 6neHaep Ha MakcMmanbHY CKOPOCTb.
3. [o6aeutb 100 mn. BogHoro pacTteopa.

4. CwmelwmBaTb Ha BbICOKOW CKOPOCTM B TEYEHNE O4HOM
MUWHYThI.

5. 3atem noMecTuTb B rpagyupoBaHHbIA LNNNHAOP
obbemom 250 mn.

6. [MomecTuTb B TEMNEpPaTYpPHYH BaHHY NpU YCNOBUSIX
paBHbIX UK BNIM3KMX K CTaTUYECKON 3aBONHOM
Temnepartype.

and/or fluid system. If an “On-The-Fly” hydration type
unit is being utilized by TNK-BP, extra attention will be
given to the Sensitivity/Variance testing as those test
results be more crucial to a successful Frac treatment.

Regained Conductivity / Permeability
Testing

(Propagated Frac Treatments only)

All Gelled Fluid Recipe’s will require documented
Regained Conductivity/Permeability Tests with the
results submitted for approval to the Technology Block
and Local Business/Performance Unit prior to pumping
into a TNK-BP well.

Since a majority of these tests are 3" party sourced to
StimLab or FracTech, use the same rock (Ohio
Sandstone or Bandera) that has been used in the past
s0 a good comparison can be made with the new fluid
recipe.

If a request for approval has been submitted for the
alteration of a fluid system due to Lot/Batch Number
testing results (i.e. — a change in chemical
concentrations), a regained conductivity/permeability is
not required.

Emulsion Test

(All Stimulation Fluids Utilized)

If water based Frac fluids are used, APl emulsion tests
with mix water and crude must be run prior to the
treatment to determine the surfactant, non-emulsifiers,
loading required to prevent the formation of stable
emulsions. Here is the APl Emulsion Test Procedure:

1. Measure 100 mls of crude oil into a Waring
Blender. If not available, any high-speed mixer will
do.

2. Turn the blender on at maximum speed.
3. Add 100 mls of the aqueous solution.

4. Mix at high speed for one minute.
5. Remove and place into 250 ml graduated cylinder.

6. Place in temperature bath at, or as close to, BHST.
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OavH pas B MUHYTY B TeYeHue TpuauaTv MUHYT
oTMeuaTb 06beM pacnaga BooHOro pacTeopa.

MosicHeHus:

ap.

3a 30 MmHYT pacnag cMmecu gosmkeH coctaBuTb 90%,
T.e. =/>90 mn. BogHas dasa

[o6aBuTb KOHLEHTPAT HESMYIBIMPYIOLLEro areHTa
(HA) n/unu cxoxero areHTa Ans OCTUXKEHUs pacnaga
90% obbema B TeyeHne 30 MUHYT NpK cTaTUYeCKon
3abonHon Temnepatype. CovetaHuns pasnuyHbix HA
MOTYT SIBNSATLCS NMYYLWMM peLLEeHNEM.

Mexay HedbTbo 1 BOgHbIMM hazamn Heob6xXxoaMMo
obecneuntb NOBEPXHOCTb pasgena <4 mn. Takke
HeobXoaMMOo 06ecneyYnTb «4UCTYI0 MOBEPXHOCTbY.

CnenyeT M3y4uTb pasnuyHblie KoHUeHTpauun HA ans
YMEHbLLEHMS NOBEPXHOCTW pasaena.

[ns npoBeOeHUsl TecTa UCMONb3YIOTCA cneayloLme
BUAbI XWOKOCTEN HA BOQHOWM OCHOBE:

A. PackpenneHHbil renb:
i. NMoaroTtoBUTb NIMHENHbIN renb
ii. [oBectn renb oo pacnaga

iii. [ob6aBuTb Apyrme KOMMNOHEHTbI: CLUMBATESb U

b. AKTBHas kucrnoTta

c. OtpaboTaHHas kucnoTa.

UcnbiTaHne Ha COBMEeCTUMOCTb Gpenkepa u
nosiMMepHOro nponmnaHTa

Moapsiaumnk 06s13aH 4OKYyMEHTanbHO NoATBEPANUTD, YTO
xungkoctb Pl coBmecTMma ¢ nobbiM TUMOM NponnaHTa ¢
NONIMMEPHbLIM MOKPbLITUEM, 3aNfaHMPOBaHHOIO OIS
mcnonb3oBaHus B xoae MPI1, a Takke ¢ nnacTtoBbIMK
yrneBogopoaamMu.

lMpumep: moxem bbimb npumeHeHa criedyrouwias
npouyedypa ucrnibimaHudl.

Mpoueaypa NoaroTOBKWN XXUAKOCTU K UCTIbITAHMIO C
npumeHeHvem ®aHH 50 B criyyae NpMMeEHeHUs
NoNMMEpPHOro NponnaHTa :

1.

3amewatb 1000 Mn rens ¢ NPOEKTHOW KOHLEHTpauunen
nonumepa. lNepen npoBegeHnem ganbHenWwmnx padboT
y6eanTbCst B TOM, YTO NOMMMEP MOMHOCTLIO
pacTBOpWICS.

3ameluaTb Bce ocTanbHble gobasku, Kpome
cuunBartensd, npn noMmowm MMUKcepa Ha MUHUManNbHOM

7. Record the aqueous breakout volume every minute
for up to 30 minutes.

Notes:

1. Mixture should be 90% broken in 30 minutes, i.e.
=/>90 mls aqueous phase.

2. Adjust non-emulsifier concentration and/or type to
achieve a 90% break in 30 minutes at BHST.
Sometimes combinations of Non-Emulsifier agents
work best.

3. There should be a clean interface, <4mls, between
the oil and water phases. Make sure there is not a
“sludgy” interface. Experiment with Non-Emulsifier
or Anti-Sludge agent’s concentration and/or types
to minimize interface.

4. Aqueous fluid types for testing:

A. Broken gel:

i. Prepare linear gel

ii. Breakit
iii. Add other fluid ingredients: cross-
linker, etc.
b. Live acid
c. Spentacid

RCP / Breaker Interaction Test

Service Company will also supply documentation that
the Frac fluid is compatible with any resin—coated
proppant planned for the Frac and formation
hydrocarbons.

Example: the following test procedures can be used.

Fluid preparation procedure for the Fann 50 tests when
using resin coated proppant:

1. Mix 1,000 mls of gel using the design polymer
loading. Ensure the polymer is fully hydrated before
proceeding.

2. With the mixer at a very slow speed to minimize air
entrainment, add all the additives, except the
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CKOPOCTM (C LeNbio MMHUMU3aLNK YBEYEHNS
BO3ayxa).

3. [o6aButb 120 r nonMmepHOro nponnaHTa: JTo
No3BOMUT CMOAENMPOBaTh KOHLEHTpauuo nponnaHTa
1200 kr/m*, KoTopasi 06bIYHO 3aKayMBaeTCcs Ha
nocnegHem artane pabor.

4. TpogomkaTb yaepxnBaTb MUHMMArbHYH CKOPOCTb
paboTbl MUKCEpa ANs NpeaoTBpalleHns oceaaHus
nponnaHTa U CHUXKEHNs BO3MOXHOIO yBrieYeHne
BO34yXa.

5. lMpopgonxaTtb 3amewwmBaHne B TedeHne 10 MUHYT.

6. [aTtb npobe oTCTOATLCA A0 NOSIHOrO paccemBaHus
BO34yxa.

7. Cuenutb xMakocTb (6e3 nponnaHTa) B 06bEME,
Tpebyemom ansa nposeneHusa ucnbitaHms daxHH 50.

8. [posecTtun ucneitaume Fann -50 no 3agaHHbIM
napameTtpam.

Bo nsbexaHvne BO3MOXHbIX 3aepXeK B IEHb NPOBeAEHMS
P (ecnu 310 BOOGLLE BO3MOXHO), NpoBEeaMTE aHanu3
ncnonb3yemow BoAbl 1 rensi B nabopatopun cepBUCHOM
KOMMNaHMM HakaHyHe OaHsa npoBegeHus NPT,

Ob6ecne4ynTb HannMune pesynbTaTtoB BCEX
BblLLENEPEYNCIIEHHbIX UCMbITAHMIA Ha KYCTY B O€Hb
nposegeHus Pr1.

MponnaHT — TeCTUpOBaHMEe U OTYETHOCTb

(OcHoOBHbIe TpeboBaHMUA)

B obwmx yeptax, komnanusa THK-BP Ttpebyet ot
CEPBUCHON KOMMNaHWUW cobnogeHns npouenyp NnpoBeaeHUs
UCMbITaHWUMA U TEXHUYECKUX TPEOOBaHUIN, MEPEYUCTIEHHbIX B
ctaHgapte API RP-60, kpome «Cneuundukaymnm
nponnaHToB», Nn. 2a u 2b.

Mpwn paboTe ¢ neckom npu nposegeHumn NPl Ha o6bekTax
THK-BP cepBuCHbIM KOMNaHUAM cnegyeT
opueHTnpoBaTtbcs Ha ctaHgapTt APl RP-56.

McnblTaHns npoBOANMOCTM NPonnaHTa AOJKHbI
NPOBOAUTLCS CEPBUCHBLIMW KOMMNaHUSIMU B COOTBETCTBUN CO
craHgaptom APl RP-61.

Bce tunbl nponnaHToB, ucnonb3yemble komnaHnen THK-
BP, 0omkHbI XpaHMTBCSA Ha ckrage He3aBMCKMMO OT
BPEMEHMU roga.

Cknagckoe nomelleHue “He” gomkHO nogorpeBaTbcA
MponnaHTbl, KOTOpPbIE NEPEBO3STCA HA MECTOPOXAEHNE B
BonbLUNX MeLLKax UMK XPaHATCA HAa MECTOPOXOEHMUMN,
OOMXKHbI BCErfa yKpblBaTbCsl 6pe3eHTOM XOpoLIero
kayecTtBa. MonuaTtuneH, B KOTOPOM NOCTaBNSAETCS
nponnaHT B 6onbLUMX MELLKax OT 3aBoja U3roTOBUTENS, He
cuyutaeTcs bpe3eHToM.

crosslinker.

3. Add 120 grams of the resin coated proppant. This
simulates 1,200 kg/m3 of proppant, which is usually
the tail-in concentration.

4. Keep the mixer at a minimal speed that will keep
the proppant from settling yet as slow as possible
to minimize air entrainment.

5. Mix for 10 minutes.

6. Let the sample sit until the air entrainment has
dissipated.

7. Decant the desired volume of fluid, without
proppant, required for a Fann 50 test.

8. Conduct the Fann 50 test at desired conditions.

To prevent potential delays on Frac day, if at all
possible, perform source fluid analyses and gel tests in
the Service Company lab prior to the day of treatment.

All of the above test results must be on location on Frac
day.

Proppant Testing & Documentation

(General Requirements)

In General Terms, TNK-BP requires that the Service
Company follow the general test procedures and
specifications listed in APl Standard RP-60 with the
exception of “Proppant Specifications listed in
Attachment # 2a & 2b”.

Service Companies will be expected to follow API
Standard RP- 56 for the use of all Frac “Sand” that is
used for TNK-BP.

Service Companies will also be expected to perform
Proppant Conductivity Tests based upon API Standard
RP-61.

All Proppants that are being used for TNK-BP are to be
stored inside a warehouse at all times of the year.

The warehouse in “Not” to be heated.

Proppants that are hauled to the Frac Location in Super
sacks or stored on location are to be covered at all
times with a quality tarpaulin. The plastic that wraps the
Super Sack that was installed at the manufacturer does
not qualify as a tarpaulin.
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[ns npoBeaeHna kaxgon padotel no Pl cepBucHas
KOMMaHWs-NoapPsSAYNK AOMMKHA NpeJocTaBUTb NoneBoMy
cynepBamn3epy AOKYMEHTaLUMIO C pe3yrnbTataMy aHanMs3os
/ncnbitaHnin API RP (AHWN PY) 56 / 58 1 60 / 61
nocTtasLiMKa / N3roToBUTENS Ans Kaxaon onepauun MPI1.
Takxke cepBMCHasi KOMNaHUS AOMMKHA NpeJocTaBUTb
AaHHble no BbIBOpoYHO NpoBeaAeHHOMY «Kpall-TecTyy ,
pe3ynbTaTbl KOTOPOro 3aA0KYMEHTMPOBaHbI MO KaX4oMy
HOMepy napTum / noTa nponnaxTa.

Bce «Kpalu-TecTbl», BbINONHAEMbIE ANns paboT Ha oObekTax
THK-BP, gomkHbl BbINOAHATLCSA B 2-010MMOBOW
ucnbiTatenbHoOM kamepe. B cnyyae npumeHeHus
ncnbiTaTenbHOM KaMepbl bonbLUero pasmepa
peKkoMeHayeTcsl UCNoNb30BaTh NONPaBOYHbIN

K03 umumeHT, ykasaHHbin B APl RP-60, pasgen 9, nn.
9.2.1 —tabn. 3.

KomnaHusa THK-BP TtpebyeT oT Bcex nogpsaHbIX
opraHu3auuii NoCcTaBNALMNX NPONMaHT, NPeAOCTaBNATb
[OOKYMEHTbI C aHann3amMu pe3ynbTaToB UCMbITaHUA 3-1
CcTOpOHbl (CTuMJ1ab, dpakTek n 1.4.). [JaHHbIN aHanu3
[JOIKeH cofepXaTtb crnefytoLime napameTphbl:

***[MpumeyvaHue: pe3yrbmamal UCMbiMaHuli He OO/TKHbI
6bimb cmapuie 6 mecsyes.

* [InutenbHbi (50 YacoB) TeCT Ha NPOBOANMOCTbL Npu 2
PyHT/DyT? (9.8 Kr/M?). 2%-bit pacTBop KCI no
Mecyanuky LWTaTta Orano, 250°F (125 ° Lenbcusa) B
MAa/dyT. Pe3ynbTaTbl TeCTa Ha NPOBOAUMOCTb HYXXHO
NpefocTaBnsaTh B Anana3oHax OaBMEHUA 3aKpbITUS
TpeLwwmHbl: 2000 (13.79), 4000 (27.58), 6000 (41.37),
8000 (55.16), 10000 (68.95), 12000 (82.74) n 14000
(96.53) psi (MIMa)

* MponHuyaemocTtb (dapcu) 2 dyHT/pyT? (9.8 Kr/M?)
AOMKHa Takke BblTb NepeyncneHa ons ananasoHoB
2000 (13.79), 4000 (27.58), 6000 (41.37), 8000 (55.16),
10000 (68.95), 12000 (82.74) n 14000 (96.53) psi
(MMa).

* PacTtBopsieMOCTb B KUCNOTE - NPOTECTUPOBAHO C
12%/3% ConsiHasa kucnoTta / [naBukoBasi Kucnora.

* Okpyrnoctb

* ChepuyHoCTb

* [lpegnonaraemsbiin yoenbHbIn BEC
* OB6bemHas NNOTHOCTbL - Kr/m?

* CpeaHui gnameTp- MUKPOH

TecT Ha pa3pylleHMe u CUTOBOM aHanNu3 (ansa Bcex
NPoONMnaHTOB U NeCKOB, BKio4Yasi MPONMnaHT co
CMOJSAHbIM NOKPbITHUEM)

***[MpumeyvaHue: pe3yribmamal UCfbiMaHuli He OO/TKHbI
6bimb cmapuie 6 mecsyes.

Service Company must provide the Well-site
Supervisor with the documentation of supplier /
manufacturer API RP 56 / 58 & 60 & 61 tests for every
Frac if requested. Other test data that is to be supplied
by the Service Company is random “Crush Testing”
analysis performed and documented by the Service
Company on each proppant Batch/Lot number at their
base.

All Crush Tests that are performed for TNK-BP are to
be conducted in a 2” Test/Load Cell. If a larger load cell
has to be used, follow the adjustment factor as stated
in APl RP-60, Section 9, and Paragraph 9.2.1 — Table
3.

TNK-BP requires that all companies who provide
Proppants are required to submit a 3" party (StimLab,
FracTech, etc) proppant analysis document that shows
test results for the following requirements:

***Note : Test results cannot be > 6 month old.

* Long Term (50 hour) Conductivity test at 2Ib/ft?, 2%
KCI between Ohio Sandstone, 250°F (125° Celsius)
in md/ft. Conductivity results must be provided at
2000 (13.79), 4000 (27.58), 6000 (41.37), 8000
(55.16), 10000 (68.95), 12000 (82.74) n 14000
(96.53) psi (MPa) simulated closure pressure range.

* Permeability (Darcy) 2Ib/ft? must also be listed for the
2000 (13.79), 4000 (27.58), 6000 (41.37), 8000
(55.16), 10000 (68.95), 12000 (82.74) n 14000
(96.53) psi (MPa) ranges.

* Acid Solubility - Tested with 12 % / 3 % HCL / HF
Blend.

* Roundness

* Sphericity

* Apparent S.G

* Bulk Density — kgs/m?

* Average Mean Diameter — microns

Crush Test & Sieve Analysis (All Proppants & Sands
including RCP)

***Note — Test results cannot be > 6 month old.
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Bce TecTbl Ha paspyLleHue, BbiNOMHeHHble nabopaTopuen
TpeTbel CTOPOHbI, AOSKHbI BKMOYaThb criedyoLlee:

* [poueHT YacTuL, nocrne NpoBeAeHUs TecTa Ha
paspyLleHne npu CMOAENUPOBAHHOM AaBleHWN
3aKpbITUA TpewuHbl npun 2,500 (17.24), 5,000 (34.47),
7,500 (51.71), 10,000 (68.95), 12,500 (86.18) & 15,000
(103.42) psi (MMa).

* Heo6xoanMMo NpoOBECTWN CUTOBOW aHanus3, 3amMepuTb
MPOLIEHT OCTaBLUMXCS YacTUL Ha KaXaoM CUTE U
noagoHe.

OCHOBHbIE peKOMeHZauun No NPoOBOAMMOCTM NPONMaHTa u
TecTa Ha paspyLleHue nepeyvmcneHsl B MNMpunoxeHusx 2a,
2b. TNK-BP HacTtamnBaeT, 4ToObl NPOAYKT, UCMOMb3yEMbIN
CEPBUCHON KOMMaHWEN, COOTBETCTBOBAaN TpeboBaHMAM
TECTOB Ha NPOBOAMMOCTb M paspyLleHue, nubo
npeBocxoaun aTn TpeboBaHus.

Ecnu cyliecTBylolwmne faHHble HE OTpaxaroT MHOPMaLMIo
ONns kakoro-nvbo BMaa nponnadTa, npeanonaraeMoro Ans
3akadkm Ha obbektax THK-BP, Takon nponnaHT moxeT
ObITb 040OPEH ANs MCNONb30BaHUS TONBKO Mocrne
nonyyeHns paspeLleHusi ot busHec
EaovHnubl/Mpon3BoacTBEHHON equHULBI COBMECTHO C
paspeweHnemM ot MockoBckoro brnoka TexHonoruin.

* PacTBOpMMOCTb B KACMNOTE KEpaMUYECKOro nponnaHTa
He JorkHa npesbliwatb 3.5 % B pactBope cmecn12%
/3% ConsHas kucnota/llnaBukoBas KucnoTa.

® PaCTBOpMMOCTb B KNCJ10TE KepaMMYeCKOro nponnaHTa

CO CMOJTIAHBbIM NOKPbITUEM HE OOJKHA NMpeBbIlLaTh 0.3%.

Kak npumep, nonHas pacTBOPUMOCTb AJSisi MpomnnaHTa co
CMOMSHbBIM MOKPbITUEM HEe LOMKHA npeBblwaTth 3.8%.

* OKpyrnocTb 1 chepnHHOCTb BCEX KEpaMMYECKNX
nponnaHToB AoSkHa 6bITb 6onee 0.75

Tpe6OBa|-|m| AnA nponnaHTa Co CMONAHbIM
NOoKpbITUEM:

Ha cerogHslWHEM pbIHKE CyLLeCcTBYEeT OFPOMHOE
KONMMYEeCTBO TMMOB U MapPOK NPOMMaHTOB CO CMOJISIHLIM
nokpbiTnem. OpHako, Anst NPONMNaHToOB Takoro BMaa
CyLLecTBYeT ApYrol psif TECTOB, AN rapaHTUK TOro, Y4To
“cMonsaHoe nokpbITue” AeNcTBMTENBHO “paboTaeT, Kak
Tpebyetca”. JlabopaTtopusa 3-i ctopoHbl (Ctumilab,
®pakTek u T.4.) AOMKHa NPOBECTU M 3a40KYMEHTUPOBATb
TeCTbl, ONncaHHble HUXe. Kpome Toro, ans obecneyeHus
KayecTBa, NabopaTopus CEPBUCHOM KOMMNaHUN Takxke
[ormkHa 6yLeT NpoBECTM HEKOTOPbIE U3 NPUBEAEHHbIX
HWXe TeCTOB.

**[MpumeyvaHue: [Jns npornnaHmMos co CMOsISIHbIM
rnokpbimuem, THK-BP mpebyem, 4mobbl OaHHbIe
nabopamopHbIx aHau308 bbinu He cmapuwie 4 Mecsiyes.

® I'Ipou,eHT CMOJ1AHOIO NMOKPbITUA NponnaHTa AO0JTXEH

All Crush Tests performed by the 3" party laboratory
must include the following details:

e Crush Test Fines % with simulated Closure
Pressures of 2,500 (17.24), 5,000 (34.47), 7,500
(51.71), 10,000 (68.95), 12,500 (86.18) & 15,000
(103.42) psi (MPa).

* Sieve Analysis must also be tested and measured
(% in each screen) including the pan.

General Proppant Conductivity and Crush Test
guidelines are listed as Attachments 2a, 2b. TNK-BP
requires that the Service Company “Meets” or “Exceeds”
the Conductivity and Crush Test parameters listed.

If the relevant data is not listed for the particular
proppant that TNK-BP would like to pump, the proppant
may be approved for use by requesting and receiving
approval from both the Local Business and Performance
Unit along with Technology Block approval in Moscow.

* Ceramic Proppant Acid Solubility - must not be >
3.5% with a 12% / 3% HCL / HF Acid mixture.

* Ceramic Proppant “RCP” Acid Solubility — must not
be > 0.3%. As an example, total solubility must not
be > 3.8% for RCP Proppant.

* Roundness & Sphericity of all Ceramic Proppants
must be > 0.75.

Resin Coated Proppant Requirements:

There are many different brands and types of resin
coated Proppants on the market today. Resin Coated
Proppants however, require other tests to be performed
to insure that in fact, the “resin coating” is performing as
required. So, the following tests will have to be
performed and documented by a 3 party laboratory
(StimLab, FracTech, etc). Service Companies will be
required to perform some of the tests below to
guarantee the product they are providing to TNK-BP.

**Note — For RCP, TNK-BP would like to see test data
that in not > 4 months old.

* Resin Coat % must be stated. Most resin coated
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ObITb YETKO yKa3aH. Y 60MbLINMHCTBA NPONMNAHTOB OH
coctaBnsieT 1.5%-4.5%, B 3aBUCUMOCTM OT CamMOro
npoaykra.

TecT Ha noTepu Npu NpoKanuBaHnM Takke HeobXxoanumo
NpPoOBECTU M 3a40KyMeHTMpoBaTh. [Mpoueaypy
NpoBeAeHUsl TecTa CMOTPETb HUXeE.

CpenHuii gnameTp nponnaHTa B MUKpoHax (c n 6e3
CMOJSIHOTO NMOKPbLITUS)

Mpegnonaraembll yaenbHbli BEC
O6bemHas NNOTHOCTL - Kr/m?
Okpyrnoctb

CdepuyHocTb

OnutenbHbin (50 YacoB) TECT HA NPOBOAMMOCTbL Npw 2
PyHT/DyT? (9.8 Kr/M?). 2%-bi pacTBop KCI no
Mecyanuky LWTaTta Orano, 250°F (125 ° Lenbcusa) B
MAa/dyT. Pe3ynbTaThl TeCTa Ha NPOBOAUMOCTb HYXXHO
NpefocTaBnsaTh B Anana3oHax OaBMEHUA 3aKpbITUS
TpewmHbl 2000 (13.79), 4000 (27.58), 6000 (41.37),
8000 (55.16), 10000 (68.95), 12000 (82.74) n 14000
(96.53) psi (MIMa)

MpoHnuaemocTb (dapcu) 2 dpyHT/byT? (9.8 Kr/m?)
AOKHa Takke BblTb NepeyncneHa ans ananasoHoB
2000 (13.79), 4000 (27.58), 6000 (41.37), 8000 (55.16),
10000 (68.95), 12000 (82.74) n 14000 (96.53) psi
(MMa).

PacTtBopsieMOCTb B KACMNOTE - NPOTECTUPOBAHO C
12%/3% ConsiHasa kucnoTta / [naBukoBasi kKucnora.

3aBncuMMoCTb NpoYHOCTM cUueNnneHna OT BpeMeHun
cnekaHua nponnaHTa

o [aBneHue NnpoBedeHUs TecTa JOMKHO
cocTtaBnaTtb 68 atm (1000 psi)

o Ecnu temnepatypa 3abos 6onee 60 °C
(150 F), To TECT npoBoAnNTCA Npu
Temnepatype +/- 10° C (+/- 50° F) ot
TemnepaTypbl 326051 CKBaXXMWHbI

o Ecnu temnepatypa 3abosa meHee 60 °C
(150 F), To TecT npoBoAnTCA Npu
TemnepaTtype +/- 5° C (+/- 40° F) ot
TemnepaTypbl 326051 CKBaXXWHbI

Kak npaBuno, oTHoLlEeHWE NPOYHOCTU CLENSIEHUS KO
BpPeMeHWN [OMMKHO cocTaBnATb 6onee 75 % ot
3asBneHHoro npoussoautenemM. Hanpumep - Ecnu
yepes 4 yaca gaBneHune gocturaet 27 atm (400 psi),
TpeboBaHne TNK-BP asnsaetca > 20 atm (> 300 psi)

TunoBown TecT Ha noTepu npu npokKkananBaHnuu

Temnepatypa neun: 900 C

Proppants range from 1.5% - 4.5% depending on
the product.

L.O.l Test — (Loss of Ignition Test) is to be performed
and documented. See below for a generic test
procedure.

Average Mean Diameter of the proppant (Microns)
with and without the resin coating.

Apparent S.G.

Bulk Density kg/m3

e Roundness

Sphericity

Long Term (50 hour) Conductivity test at 2Ib/ft2, 2%
KCI between Ohio Sandstone, 250°F (125° Celsius)
in md/ft. Conductivity results must be provided at
2000 (13.79), 4000 (27.58), 6000 (41.37), 8000
(55.16), 10000 (68.95), 12000 (82.74) n 14000
(96.53) psi (MPa) simulated closure pressure range.

Permeability (Darcy) 2Ib/ft2 must also be listed for
the 2000 (13.79), 4000 (27.58), 6000 (41.37), 8000
(55.16), 10000 (68.95), 12000 (82.74) n 14000
(96.53) psi (MPa) ranges.

Acid Solubility - Tested with 12 % / 3 % HCL / HF
Blend.

e Cure Time vs. Bond

o Pressure for the test must be at 68 atm
(1000 psi)

o BHT that are > 60° C (>150° F) will
require a Cure vs. Bond Test that is +/-
10° C (+/- 50° F) of the Bottom Hole
Temperature.

o BHT that are < 60° C (<150° F) will
require a Cure vs. Bond Test that is +/-
5° C (+/- 40° F) of the Bottom Hole
Temperature.

* As a general rule of thumb, Bond Strength vs. time is
to achieve > 75% of manufacturer’s rating. As an
Example — If in 4 hours the resin coating should
achieve 27 atm (400 psi), the TNK-BP requirement
would be > 20 atm (> 300 psi)

L.O.l Test — Loss of Ignition Test “Generic”

Oven Temperature: 900 C
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Bpemsa nnaeneHus: 2 yaca
Macca npo6sbi: 5.0 rpamm

Meyb gomkHa G6bITb NpegBapuTensHo nporpeta go 900 °C.
BecbTe 1 nepenoxuTte npubnuantensHo 5 rprammos
obpasua B YMCTYHO CyXyHo YallKy dpapdopa.

3akponTe YallKy KpbILLKOW U MOMECTUTE 3K3eMNNsp B Nevb
Ha 2 vaca.

Mocne 2 yacoB BbITALWMTL U3 NEYN U OCTYAUTL OO
KOMHaTHOW TemnepaTypbl, B3BECUTb 1 ONPeAEnnTb
NPOLEHT CMOJbl MO creayowmnm dakTopam:

W1: BeC nycTon Yalukum

W2: Bec Yalukm 1 npobbl

W3: Bec npobbl (W1-W2)

W4: Bec nocne npokannBaHus

MpoueHT coaepkaHme cmonsiHon vactu: ((W2-
W4)/W3)*100

MpoBepka cOCTOSAHNUS eMKOCTeMH

Mepep 3aTapuBaHMeM NPOBECTU TWATENbHbLIA OCMOTP
emkocten gna NP n ydeantbes, YTO OHM YMCTbIE,
OTCYTCTBYET OCTATOMHbIN refib 1 nponnaHT. EMkocTy nocne
npoBegeHunsa NPl Ha HedTK AOMKHbI ObITb TLATENBHO
ouuwleHbl nepen npoeegeHnem NPl Ha BogHOM OCHOBE.
Kpome Toro, o6ecneuntb NONHOE OTCYTCTBUE BOALI B
€MKOCTSIX, MCMOSb30BaHHbIX Ans npoBeaeHus NPl Ha
HedTU. [laxke HebonbLIOE KONMYECTBO BOAbI CMOCOGHO
BCTYNUTb B peakLMto CO ClUMBaTeENeM, u/unm
npexaeBpeMeHHO MHULUMUPOBAaTb cpabaTbiBaHNe
Openkepa, obpasysi HEYCTONUYUBBIN Feflb CO CLUMUTLIMMN
nonumepamu.

B netHee BpeMsi HEOGXOAMMO MPUHATHL AONONHUTENbHbIE
Mepbl NpodunakTukm pocTta 6aktepuin. HeperynspHo
ncnonb3yemble Y NO3TOMY BbICOXLLIME €MKOCTU AOMXKHbI
ObITb TWaTeNbHO 06paboTaHbl NAapoM ANs yaaneHus
ocTtaTtkoB nonmmMmepos. Ocoboe BHUMaAHNE AOMKHO ObITb
yoeneHo obpaboTke HeobnmnuoBaHHbIX eMKOCTeEN. Nepen
nepBbIM 3aTapyBaHMEM B EMKOCTb criegyeT 0obaBntb
Ovoung. PekomeHngyeTca npoBoanTb 06paboTky eMKocTen
Srounonom vepes kaxagple 72 vaca.

** [lpumey4yaHue

Emkocmu crnedyem nodsepaamsb daHHOU npouedype 80
8peMsi YUCMKU, 0axkxe ecriu UcCrosb3ymcs 2yaposgo-
Ou3ersibHble 3azesnugaroujue peazeHmsl (2yap CMeWeHHbIl
¢ Ou3sersnbHbIM mornnugom). Konudecmeo npumeHsemMozo
Ou3esibHO20 pacmeopa He 8/usiem Ha Ka4ecmeo eesis.

PunbTpaumsa xuakoctu MNP

Burn-off Time: 2 Hrs
Sample Mass: 5.0 grams

The oven should be preheated to 900 degrees C.
Weigh about 5 grams of sample into a clean dry
porcelain cup.

Place a lid on the cup and place the specimen in the
oven for 2 hours.

Remove the specimen after 2 hours, let cool down to
room temp, weigh and Determine the % resin according
to the following calc.

W1: weight of empty cup

W2: weight of cup + sample
W3: weight of sample, (W1 — W2)
W4: weight after ignition

% resin content of sample: ((W2-W4)/W3)*100

Tank Inspection

Thoroughly inspect the Frac tanks and insure they are
clean and entirely free of gel residue and proppant —
before filling. Tanks coming off a hydrocarbon Frac
must be thoroughly cleaned before using them on a
water-based Frac. Additionally, tanks used on a
hydrocarbon Frac must be totally free of water. Small
amounts of water may tie up the cross-linker and/or
prematurely activate the breakers, thereby creating an
unstable cross-linked hydrocarbon gel.

In the summer months, additional steps must be taken
to prevent bacteria. Tanks that have been allowed to
dry by infrequent use must be steam cleaned
thoroughly to remove any dried polymer. Extra care is
required for unlined tanks. Biocide is to be added prior
to or with the first load of water. It is recommended to
re-treat the Frac tanks with biocide every 72 hours.

** Note

Tanks need to follow these procedures when cleaned
even though Slurry (Guars mixed with Diesel) type guar
gellants are used. The amount of diesel that is used will
not affect the Gel performance.

Frac Fluid Filtering
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HecmoTps Ha To, 4TO B 6ONbLUMHCTBE CnyyaeB
GunbTpaumsa 6asoson xugkoctn Pl He TpebyeTcs, B
JanbHerwem nnaHupyeTcs BBeCTU AaHHoe TpeboBaHue B
obasaTenbHble MUHUMarbHble cTaHaapTbl. OcHoBHOE
TpeboBaHMe K CEPBUCHBLIM KOMMaHUAM B Byayuiem —
obecneyeHre punbTpaLnm TEXHONOrMYECKOro pacTeopa o
5 MUKPOH.

B. leHb npoBeaeHns padboTbl —
NMoarotoBuTesnbHbIe paboTbl NO
KOHTPOJIO KayecTBa

UcnbiTaHua rensa nepepn nposeaeHuem MPr1.

Mepen Havanom paboTbl 06a3aTEeNbLHO NpoBeAEHNE
BGakTepnonorMyeckoro aHanmnaa Ha KycTy ¢
NCMNOMNb30BaHNEM MMEILLMXCH XMMpPeareHToB 1 Npob BoAbl
13 emkocTel. [lo npoBeaeHUs 6akTeprmonormyeckoro Tecrta
3arenvBaHue eMKOCTel He Npon3BoamnTb. o TpeboBaHMAM
THK-BP, npnemnemble peaynbTaTtbl 6akTepMOornyeckoro
TecTa COCTaBnsAloT NageHne BA3KOCTU He Gonee 2 cn3 B
TeyeHue Yaca. Ecnun nageHne Bs3KOCTM 6a30BOW XMAKOCTH
cocTtaensieT 6onee 2 cn3, CNUTb EMKOCTW, NOYUCTUTD,
3aTapuTb CBEXEN BOAOKW U MPOBECTU 3arenmBaHue nocrne
NpoBeAEHNS COOTBETCTBYIOLLMX TECTOB MO KOHTPOSIHO
KayecTBa..

KaTeropuyecku 3anpeltaetcsa 4ob6aBnsiTb NONMMEPHbINA
3arenuBaTtenb B EMKOCTb C 6a30BOW XUOKOCTbIO C LieNbio
YBENUYNTb BA3KOCTb XUOKOCTU NpY NageHnn BA3KOCTH
Oonee 4yem Ha 2 cns.

Mepepn ot6opom Npob 0b6s13aTeNbHO NPOMbITH KpaH-
nNpPo600TOOPHMK.

[ns kaxgon 6e3 ncknioveHnsa peuenTypbl paboyen
XMOKOCTW paspbiBa 3anfiaHUpOBaHHON K NPUMEHEHUIO
(BKNOYasi MHOroYMcreHHble rpadmku nogaym dpernikepa) Ha
nnowagke gomkHa bblTb COOTBETCTBYHOLLAS
OOKyMeHTauus, NoATBepxaatoLLlas npoefaeHue tecta Fann
50 nnn aHanoru4Horo emy. Ha rpadmkax, npegctaBneHHbIX
Ha pesynbTtaTax Fann 50, omkHbI ykasbiBaTbCA HOMEpP
napTum / noTa, UCTOYHMK BOAbl, AaTy NpOBeAEHUS
ncnblTaHWUA U onTUMarbHoe 3HavyeHne pH ansi cumToro
rensi peareHTa.

Temnepatypa Boabl OCHOBHOW XWOKOCTU — Npu paboTe B
3MMHMIA Nepuoa TemMnepaTypa OCHOBHOW XUOKOCTU nepea
3arennBaHMEM AOOMMKHA cocTaBnaTb He meHee 35 °C. Mpun
paboTe B leTHee BpeMs MMHMMarbHas TemnepaTtypa BoAbl
onst 6a3oBou XNOKOCTM AoSmKkHa cocTtaBnaTtb 25 °C. (Ona
onpegeneHns; 3UMHUM NepUoaoOM cUMTaeTcs BpeMsi npu
“TemnepaTtypa Bo3agyxa <0 °C 7, JleTHee Bpems
“TemnepaTtypa Bo3gyxa >0 °C”).

Although at this time, the filtering of Base Frac Fluids is
not required, expect this requirement to come into
effect at a later date.

General expectations will be that the Service Company
filters all Frac Base Fluids to ~5 microns.

B. Day of Job — Pre-Job QAQC

Pre-Job Frac Fluid Tests

Conduct on-site pre-job Bacteria pilot test using on-site
chemicals and composite water samples from the
tanks. Gel cannot be mixed in the tanks until the Pre-
Job Bacteria Test has been conducted. TNK-BP deems
an acceptable Bacteria test that does not have a
viscosity drop of >2 cp within a 1 hour period. If the
Base Frac fluid loses viscosity of >2 cp prior to
pumping the Frac Treatment, the tank will be dumped,
cleaned and refilled with Fresh Water and gelled again
after the appropriate QAQC tests have been
performed.

Under no circumstances will polymer gellent be added
to a tank of Base Frac Fluid that has lost >2 cp of
Viscosity with the intent of repairing the Frac Fluid Base
Viscosity.

Be sure to flush the valves before catching a sample.

Without exception, every planned fracturing fluid
formulation must have supporting Fann 50 or
equivalent test data documentation on site. Chemical
Batch/Lot numbers, Water Source, Date of Test and X-
Link fluid optimum pH must be listed and displayed on
the Fann 50 Test Result graphs. It is acceptable that
the Service Company can produce data from their
electronic data base as proof the tests were in fact
compliant.

Base Water/Fluid Temperature — During Winter
operations, base fluid temperature must be a minimum
of 35 Celsius prior to gelling. During summer
operations, base fluid temperature must be at a
minimum of 25 Celsius prior to gelling. (For basic
definition, Winter Operations are defined as
“Temperature <0 °C”, Summer Operations
“Temperature>0 °C”)

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1
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Ha ocHoBe gaHHbIX ncnoitaHnin Fann 50 paspaboTtatb
[OKYMEHT MO UCMNOofb30BaHMIO 400aBOK ANns BCex
XNOKOCTEN B pasnunyHbix KomGmHaumsx. Mo TpeboBaHuaM
THK-BP ncnbitanna Fann 50 ¢ oTknoHeHnamun Ha 10%,
20% B 06e CTOPOHbI OT pacyeTHbIX NapameTpoB
HeobxoaMMO BKNOYaTb B CTaHAAPTHYO npouenypy
ucnbitTanmn Fann 50.

Bce nameHeHust B peuenType XuakocTen OoMmKHbI
yTBEpXaaTbCcsa nHxeHepom no NPl komnanmm THK-BP. Mpu
N3MeHEHUN peuenTypbl HE06X0AUMO Hann4yne pesynbTaToB
MCTOMHMKA umakoctu no Fann 50.

MaTepuanbl

Mpocnegute Hanuune Ha KycTy B AOCTATOYHOM
KonmMyecTBe BCeX HeobXxoanMbIX MaTepuarnos u
obopynoBaHus (EMKOCTEN, OCHOBHOWN/Ga30BOM XNOKOCTH,
XMMpeareHToB, nponnaHTa, nabopaTopHoro
obopynoBaHus U maTepuarnos).

XpaHeHue, nepeBoska, UCTbITaHWS 1 3aKayka BCeX XKUAKNX
peareHTOB JOSKHA NpousBoANTCS Npu Temnepartype > 15
°C He3aBVCUMO OT TEKYLLMX NOrOAHbIX YCIOBUIA.

B kayecTBe npumepa npoueaypbl UCMbITAHWU
TexHonormnyeckon xungkoctu NPl B noneBbIX yCcnoBusx,
cm. MNpunoxeHune Ne3.

Hwxe npuBegeHbl 6onee nogpobHble TpeboBaHus K
NPOBEAEHMNIO UCMBITAHUIA XUAKOCTU, NpeabaBnsieMble
THK-BP.

AHanuns Bogbl

MpoBeamnTe aHanNU3 XUAKOCTK (ECNK 3TO He ObINO caenaHo
HakaHyHe) 13 Ka)k4on eMKOCTW 1 3anuiimnTe pesynbTaThl B
dopme/bnaHke KOHTponsi kadecTBa. CepBUCHOM KOMMNAHUN-
noapsaYvKy NpuMBeCTU nNpeanaraemyro opmy B
COOTBETCTBME C YCMOBUSIMU A1 K&XO0N KOHKPETHOM
CUCTEMbI XMAKOCTU, NpedycMaTpuBatoLen NcnbiTaHue Ha
cofepXaHne BCEX BO3MOXHbIX 3arps3HsAOLLMX NPUMECEN.

1. Bosbmute npoby na kaxgon emkocTu. lNepen B3sTMEM
npo6 TLwaTenbHO NPOMONTE KpaHbl HA EMKOCTSIX.

2. Mpwn nomowwm Komnnekta Hach (Mnn aHanora) namepbTe
BO3MOXHbIE 3arpsiHsitoLme npumecu unm
CMECW/3MeMEHTbI, BCTPeYaLLNeCs: B €CTECTBEHHbIX
(MPUPOAHbLIX) YCNOBUSX U BNUSIOLLNE HA KaYeCTBO
rens, T.e. KUCNopon, AByXBaneHTHOe xeneso (+2),
OukapboHaTbl, COnn cepHoOn KMCNoThl (cynbdaTbl),
obLwas xKecTkocTb (Kanbuuin + MarHuin) n xnopuaobl.
Ecnu pesynbTatbl Kakoro-nMbo aHanm3a nokaxyT, YTo
XWAKOCTb B KaKOW-NnOo eMKOCTM He COOTBETCTBYET
OOMyCTUMOMY AMana3soHy (TEXHUYECKUX YCITOBUI);

All fluids must have additive variance guidelines
developed based on Fann 50 tests. TNK-BP requires
+/-10 % 20% sensitivity tests be conducted as part of
the Fann 50 test suite.

All fluid formulation changes must be approved by TNK-
BP Frac Design Engineer and Service Quality personnel
within the Technology Block in Moscow. Fann 50 suite
of tests from Distilled water is still expected as part of a
new formulation.

Materials

Ensure sufficient materials (tanks, base fluid,
chemicals, proppant, field lab equipment and materials)
are on location prior to the commencement of mixing
Frac Tanks.

All Liquid Additive Chemicals must be stored,
transported, tested and pumped at a temperature >15°
Celsius in all weather conditions.

As an Example of Field Testing Frac Fluid procedures,
refer to Attachment # 3.

Listed below is a more detailed approached to the
testing requirements that are required by TNK-BP.

Water Analyses

Unless performed prior to Frac day, obtain an analysis
of the fluid in each tank and record on the QAQC form.
Service Company can make minor modifications to the
form as needed for each fluid system to ensure testing
of all potential contaminants are done.

1. Catch a sample from each tank. Thoroughly flush
the tank valves before catching samples.

2. With a Hach (or similar) kit, measure possible
contaminants or naturally occurring
compounds/elements that affect gel quality, i.e.
oxygen, ferrous iron (+2), bicarbonates, sulfates,
total hardness (calcium + magnesium) and
chlorides. If a tank is out of the acceptable range
on any of the tests, collect another sample and
retest. If still out of range, dump and refill tank.
Service Companies must have the ability to
perform these tests at all field locations.

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1
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BO3bMUTE OpYryto Npoby 1 npoBeanTe aHanm3 3aHOBO.
Ecnun pesynbTaTbl No-npexHeMy b6yayT 3a npegenamu
AOMNYCTUMbIX 3HAYEHUI, CIUTb EMKOCTU N HanosNHUTb
HOBbIM 06bemMoM. CepBUCHbIE KOMMaHUW AOMMKHbI
UMEeTb B Hanu4um Bcé Heobxoanmoe obopyaoBaHus
ANs NpoBeaeHnst NoAoOHbIX UCMbITAHWUIA B NONEBbIX
YCIOBUSIX.

TecT Ha Npo3pavyHOCTb — HanenTe B CTEKNSIHHYIO
€MKOCTb BOAY NPUMEpPHO Ha BbicOTy 15 cm. MocTaBbTe
Ha nucT Bymarn ¢ TEKCTOM C pa3MepoM nevaTHOro
wpudgta 10 — 12 . Ecnm cnosa He 4YntatoTcs Yepes 15
CM BO[bl, XXMOKOCTb CUMBHO rpsi3Has. 3ameHnTb 06beM
XNOKocTn NpomnnbTpOBaHHOM BOAON.

OTkanubpynTe 3NeKTPOHHLIN n3ameputens pH
cTaHgapTHbIMK pacTBopamu ¢ pH 4, 7 n 10.
Ob6ecneunTb HanuMune AONOMNHUTENbHOW NPOBbI.
Nameputenb JomKeH nokasblBaTb YPOBEHb
KMCNoTHoCTK B npegenax +/- 0.1 pH.

NmMeTb B Hanmumm nakmycoByto Oymary B y3KoM
aunanasoHe pH (5-8 n 7-10), Ha cny4an NonIOMKM
cyeTynka pH. Bymara ¢ LUIMpokum ananasoHoMm
(Hanpumep, ot 0 oo 14) He Nnpnemnema.

AHanus/ucnbiTaHne 3areneHHon BoAabl

1.

OTtkanubpynte BuckosnmeTp Tvna Fann 35, ncnonb3sys
kanmbpoBo4YHOE Macrno ¢ BA3kocTbio oT 20 go 50
caHTunya3s. Micnonb3oBaTb BoAdy B kayecTBe
KanMbpoBOYHON XNOKOCTU HE pa3peluaeTcs.
CooTBeTCTBYHOLWMM 06pa3oM HAaCTPOMUTE NOKa3aHus
ans rens.

Harpewnte Bogy muHumym go 25 °C. [lobasbTe renb.
OcTtaBbTe pasbyxaTb Ha 20-30 muHyT B 6nengepe. Mo
Tabnuuam n3roToBUTENs rens onpegenute
SKBMBANEHTHYIO (PaBHYHO) KOHLLEHTPALMIO HAa OCHOBE
BSI3KOCTM U TEMNEPATYpbI.

a. Ecnu B npegenax 90-95% (~1-2 Cl13) npoekTHON
KOHUEHTpauun, NpoJomkanTe aHanus Ha
«CLUMBKY» NIMHENHbBIX NONIMMEPOB (KPOCCIMHK).

b. Ecnu HeT, BO3bMUTE Opyryto Nnpoby (Takke
NMOPOBHY M3 BCEX EMKOCTEWN) 1 MOBTOPUTE aHanma.

c. Ecnu oTknoHeHue npeBbIlaeT AONYCTUMbIV
npegen ~2 Cl13, noBTopuTe TeCT C
OVCTUNINIMPOBAHHOM BOAOW.

Ecnun oTknoHeHue B npegenax 2 Cl13, To npobnema
cBsizaHa c BogoW. MNoBTopuTE aHanma rens,
ncnonb3ys BoAy U3 O4HOWN OTAENbHON EMKOCTH,
noka He oBGHapyXxuTe NPobremMHyo emMKocTb. CnnTb
€MKOCTb, HanosHUTb HOBbIM 06 BEMOM 1 NMOBTOPUTL

3. Clarity test — Fill a clear glass container with water

such that you have about 15 cm of water height.
Place on a sheet of paper with words of about 10 to
12 point font type. If the words are not legible
through the 15 cm of water, the fluid is too dirty.
Dump and replace with cleaner and/or filtered
water.

4. Calibrate pH meter with 4, 7 and 10 standard pH

solutions. Have an extra probe on hand. pH meter
is to have resolution of +/- 0.1 pH units.

5. Have narrow range pH (5-8 and 7-10) paper on

hand in case the pH meter fails. Wide range (e.g., 0
to 14 pH paper is unacceptable).

Gelled Water Tests

1. Calibrate Fann 35 type viscometer with 20 to 50 cp
calibration oil. Water is not an acceptable
calibration fluid. Adjust gel readings accordingly.

2. Heat water to minimum of 25°C. Add gel. Hydrate
20-30 minutes in blender. From the manufacturer
gel charts and new Lot/Batch number tests
performed locally by the Service Company,
estimate an equivalent loading based on viscosity
and temperature.

a. If within 90-95% (~1-2 cp) of design loading,
continue with crosslink test.

b. If not, catch another combined sample and
repeat test.

c. If still not within ~2 cp of correct value, repeat
with distilled water.

e If within 2 cp, there is a water problem. Repeat
gel test on individual water tanks until the
problem tank is located. Dump and refill tank and
repeat test.

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1
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aHanms.

e Ecnu npoba ¢ guctnnnmpoBaHHOM BOAOW
npeBbILAeT ONYCTUMOE OTKIIOHEHNE
KOHUeHTpaumm Ha 2 Cl13,

...a y Hac ecTb pe3ynbTaTbl aHanu3a Fann 50 rens u3 aTow
caMoI NapTum, OTKOPPEKTUPYINTE peuenTypy rens, nméo
pobasume 6onblle nonumepa nnbo pasdbasus, U NOBTOPUTE
aHanua /ucnelTaHue rensi.

...y Hac HeT pesynbTaTa aHanu3a Fann 50 rensa ns ston
camon napTtuu, otnoxuTte nposeneHue MPl1, noka Ha KycT
He NpuBe3yT renb U3 gpyrov napTuu. NMoeTopuTe aHanun3
/vcnbiTaHue rens.

® Ecnu pe3ynbTaT aHannsa XOpOLLIIAl;I, 3aMeHUTE refb.

e Ecnu pesynbTaT onpoboBaHus
HeyOBMNeTBOPUTENbHBIN, HE HAYMHATb
nposegeHune NPl oo npuHatna pewenns. [Pl
npoBoanTbCs He byaeT, noka npobnema c
rmgpatauuen rens He bygeT pelueHa.

3. lMopgroToBbTe oTAENbHbIE NPO6LI rensa Ana UCNbITaHUR
Ha 6aKTepun 1 UCMbITaHUI Ha CLUMBAaHMUE..

AHanus (ucnbiTaHue) Ha clLUMBaHue
NIMHENHbIX NONIMMEPOB

1. HyxeH 6nengep tvna Waring ¢ emkoctbto 1000 mn
(NpegnoyTUTENBHEE WNUHAENBHOIO C BEPXHUM
NPMBOAOM) C peocTaToM A1l PErynmpoBaHnsi CKOPOCTU
onexHgepa.

2. MNomecTuTe obpasel rena B BOAAHYO 6aHo
nodorpenTe 4O OXMAaeMon TeMmnepaTypbl XNUOKOCTH
Ha ypoBHe nepdopaunoHHbIX oTBepcTui +/- 5 °C.

3. MNocne HarpeBa nomecTuTe NPoby XKNOKoCTN 06 bEMOM
250 mn B eMKOCTb BneHgepa. YBennumBamnTe CKOpOCTb
cMecuTens, Ao Tex nNop, noka He byaeT BMaHa ramnka
nonacTu.

4. [o6GaBbTe cumBaTenb (CluMBaTenb AOMKEH ObITb B3AT
N3 TEX e eMKOCTEWN, KOTOpble NpeAHa3HayYeHbl ANs
npoBegeHus gaHHou onepauun). NMpeaBaputensHO
nepemeluanTe, B3bontanTte pacTeop CluMBaTens,
4yTOObI HEe BbINo ocagka.

a. MpoBeaunTe aHanNn3 Ha «CLUMBKY» NMHENHbIX
nonnmepoB B 3aBuxpuTene «BopTekc» — BOPOHKa
XWAKOCTU JOMKHA 3aKpbITbCHA U «0bpa3oBaTh Kyrnon» B
TedeHue 50 n 75 % pacyeTHOro BpemeHwu,
Heo6Xx04MMOro Anst Toro, YTo6bl XXMAKOCTL goLuna oo
nepdgopaumoHHbIX OoTBepCTUR. MNpounssogaTcs
KOpPPEKTUPOBKM Ans obecneyeHns CLUMBaeMoCTH rens
Ha oTmeTke 75%. OnpefeneHne okoHYaTeNbHbIX
0o6aBok cluMBaTens unu samegnuTenen ans

* If the distilled water sample is not within 2 cp of
the design loading,

...And we have a Fann 50 on that very lot of gel,
correct gel by adding more polymer or dilution and
repeat gel test.

...And we don’t have a Fann 50 on that actual gel lot,
and then postpone the Frac until gel from a different
production lot is brought to location. Repeat gel tests.

* Iftestis OK, then replace gel.

* If not OK, then postpone Frac until a solution is
obtained. We will not Frac a well with a gel
hydration problem.

3. Split the gel samples for bacteria and cross-linker
tests.

Crosslink Fluid Test

1. A Waring type blender with a 1000 ml jar (preferred
over a top-driven spindle-type) with a rheostat to
control blender speed is required.

2. Place gel sample in bath and heat to anticipated

fluid temperature at the perforations, +/- 5° Celsius.

3. After heating up, place a 250 ml sample of fluid in

the blender jar. Increase the blender speed until the
top of the blade nut is exposed.

4. Add cross-linker. (X-Linker used for testing should

come from the actual containers on location that is
to be used for the Frac treatment). Insure the X-link
solution has been stirred or agitated to prevent
settling.

a. Perform vortex closure test — fluid vortex must
close and “dome” between 50 and 75% of the
calculated time for the fluid to reach the
perforations. Adjustments must be made to
ensure the fluid is cross-linked by the 75% mark.
The final cross-linker and/or delay additives
required to achieve the desired crosslink times
must be supported by Fann 50 data.

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1
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obecneyeHus Tpe6yeM0ro BpeMeHn cLunBaHnA OOJTKHO
OCHOBbIBaTLCS Ha AaHHbIX Nno Fann 50.

b. Ypanute xumakocTtb n3 cmecutens (bnexgepa) n
ybeamnTechb, YTO XKUOKOCTb BbIFMSANUT «SA3bIKOM» B
CTakaHe 1 cyxasi Ha olynb. MpoBepuTb pH xuagkoctu
ANs Toro, 4Tobbl YOOCTOBEPUTLCS, YTO JAHHOE
3HadeHWe coBnagaeT co 3Ha4YeHneMm, Nosly4eHHbIM BO
Bpems npoBeneHus tecta Fann 50.

e Ecnu no pesynbTatam aHanmaa XuakocTb He
COOTBETCTBYET TPeOOBaHMSAM, MOBTOPUTE aHanNn3 c
OpyrMm clumBaTenem. HactostensHo
pekomMeHayeTCst ANS UCMbITaHUIM NCMOMb30BaTh
cwmBaTtenb, NpegHas3HavYeHHbIN AN AaHHOro
KoHkpeTHoro PI1, a He NnpumeHaBLWMNCA oNnd
UCMNbITaHWI B TEYEHNE NOCNEOHNX HECKOMBKNX
Heaenb.

* Ecnun npobnema He ycTtpaHsaeTtcs, otnoxute NPTl
00 Tex nop, noka He 6yaeT HaW4EHO peLleHue.

c. [Momectnte B BOAsHy BaHio, nogorpente oo
ctaTudeckon 3aborHon TemnepaTypbl. Yoeantech, 4Tto
3Ha4yeHue pH HaxoouTcs B AnanasoHe, npuemMnemMom
ONs U3roTOBUTENS rensi.

d. OO6partute BHMMaHUE, He BbIMAAUT N Nnpoba
«KOMKOBaTOM» - T.€. C 0Opa3oBaHNEM U3ObITOYHbIX
NNHENHbIX CBA3€EN NONMMEpPOB. [TPOKOHCYNbTUPYNATECH
C nogpsgyukom, sbinonHaowmm MNP un c
cynepBansepamn THK-BP, kak MOXHO oTperynupoBaTb
KOHLeHTpauuto clumBaTens. Bce uameHeHUst 4OMKHbI
ObITb NpenctaBneHbl nHxeHepy THK-BP no NPl nepeg
Ha4anom onepauun. Takxke peaynbTtathl Tecta Fann 50
Ha YyBCTBUTENbHOCTb AOMMKHbI ObITb B HAaNM4ume.

UcnbiTaHue 6penkepa Ha «ObICcTpoe
paspyLieHue»

BaxHyto YyacTb paboTbl COCTaBNsET cucTema AeCTpyKUUn
(rens). Kak npaBuno, onpoboBaHue hakTn4eckomn
KOHLEeHTpauun Opeikepa HENMOCPELACTBEHHO HA MecTe
BbINOMNHeHust paboT HepeanbHo. Ecnu no3sonseT Bpewms,
cnegyeT NPOBECTU UCMbITAHUS HA MECTE NPOBEAEHMS
pabor.

B npoTvBHOM crnydae Ang Kaxaown peuenTypbl U Ang
Ka)K4oro Tuna aecTpykropa rens («bpenkepa») cepBucHom
KoMnaHuu cnefyet paspaboTtaTtb npoueaypy «6bICTPoro
paspyweHusa» (“Quick Break”). 3To aHanua/ucneiTaHue
Ons onpeaeneHnst KONUYeCTBa areHTa Ang paspyLeHns
rens (6perikepa), He06XoaMMOro Ansi paspyLleHns
XNOKOCTW, CLUMTON Nonumepamu, B TeYeHne
HOMWHanNbLHOro nNepuoga BpeMeHu, Hanpumep 45-60 MuH.
B neHb npoeegeHus MNP nogobHoe konnyecTBo Opelikepa
[obasnalT B Npoby XUAKOCTU C CLUMTBIMW NONMMeEpamMu,
nomeLLarT B BoAsHY0 6aHto. Yepes 1 yac renb gOrmKeH
ObITb paspyLlleH. 3TO HYXXHO He AndA Toro, YTobbl
noaTBEpPAUTb NPaBUNBLHOCTL An3anHa Gpenkepa (ans

b. Remove fluid from blender and ensure fluid will
“lip” and is dry to the touch. Check the Fluid pH
to insure it is the same as the Fann 50 Test
Data.

* |f fluid does not meet these tests, repeat tests with
an alternate cross-linker. It is recommended as a
Best Practice to use the X-Linker that you are
going to pump that day and not the X-Linker that
has been used for testing over the last few weeks.

* |f this does not correct the problem, then postpone
Frac until a solution is obtained.

c. Place in water bath, heat to BHST. Ensure pH
is within acceptable range per gel manufacturer.

d. Also note if sample appears to be “over-cross-
linked”, i.e., “chunky.” Consult with Frac
Company and TNK-BP Well-site Supervisor for
possible adjustment of cross-linker
concentration. Any changes should also be
explained too and confirmed with TNK-BP Frac
Design engineer prior to pumping. Fann 50 data
sensitivity (Variance/Sensitivity Testing) data
must also be available for review.

“Quick Break” Breaker Test

The breaker system is also a critical part of the job.
However, it is usually not feasible to test the actual
breaker loading on a job site. If time does permit, then
the tests should be run onsite.

If not, then a “Quick Break” standard should be
developed for each Service Company recipe and
breaker type. This is a test designed by the Service
Company to determine the amount of breaker required
to break a cross-linked fluid in a nominal period of time,
e.g. 45-60 minutes. On Frac day, a similar amount of
breaker is added to a cross-linked sample and placed
in a hot water bath. At one hour, the fluid should be
broken. This is not meant to prove the breaker design
is correct — a Fann 50 is required for that — but simply
to prove the breaker works. This provides a minimal
amount of confidence that the breaker is OK to be
pumped. If the fluid breaks faster or slower, +/- 20%,
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3TOro npoBogAT aHanua Fann 50), a gna Toro, 4ToObI
ybeomTbCcs B NpMrogHoOCTU gaHHoro bpenkepa un
BO3MOXHOCTHW €ro npumeHeHusi. Ecnu renb pacnagaetcs
bbicTpee unu meanexHHee (+/- 20%) pesynbTaToB
UCMbITaHUA «3KNPEeCC-pa3pyLLEHNsi», NpoBeanTE
HeOoOXOAMMbIN aHanu3 cuTyaLun u NPUMUTE MepbI No ee
ncnpaBneHnIo Nepen 3aKkavykom.

XuakocTtu Ha yrneBogopoaHoOM ocHoBe

OrHeonacHble XXungkoctu Buicokoro Pucka- ato
XMOKOCTW, KOTOPbIE MPUMEHSOTCA Ansa paboTel Npu
TemnepaTtypax B npegenax 10°C (18°F) ot temnepaTypbl
BOCMnamMeHeHus. Hanpumep, XnakocTb ¢ TemnepaTypou
BocnnameHeHusa 55°C (130°F) npumeHstowasca ans
paboTkl npu Temnepatype 45°C (113°F) unu Bbiwe HyXHO
paccmaTpuBaTtb kak OrHeonacHyto XXngkocTtb Bbicokoro
Pucka.

Temnepatypa BocnjlaMeHeHUs - camas Hu3kasi
Temnepartypa, Npu KOTOPOM XUOKOCTb, KOHTAKTMPYHOLLAs C
BO3yXOM, McnapsieTCsl B TAKOM KONMYECTBE, YTO
chopMmnpPOBLIBAET OTHEOMNACHYIO CMEeChb B Npeaenax
MCMNob3yeMOro UcnbiTaTenbHOro annapara unm NpocTo Ha
BO3/yXe, KOTOpasi MOXEeT 3aropeTbCs OT OTKPbITOro
nnameHun. TemnepaTypbl BOCNilaMeHeHNsi onpeaensieTcs
aBymsa metogamu: “OTKpbITbIM” UK “3akpbiTbiMK”.
MacnopTa KayecTBa Ha Ucnosnb3yemble MaTepuarnbl
npegocTaBnstoT MHOPMAaLMIO MO BEPOATHOCTU
BO3HWKHOBEHWS OTHsi/B3pblBa OFHEONACHOIo Matepuana
“3akpbITbiM” METOAOM.

Temnepatypbl BCnbIWwKkK “OTKpbITEIM® cNOCOGOM
onpefenseTcs OOHUM U3 CNeayLwmnx UcnblTaTeNbHbIX
MEeTOLO0B:

“OTKpbITbIN cTakaH” (AMepukaHckoe 0bLLEeCTBO MO
ucnelTaHmo maTtepuanos Tect D-1310-86) ncnonbayetcs
AN Matepuanos ¢ TeMnepaTypamMu BocnnameHeHms ot 0
no 325°C

“Knuenengckumii cnocod” (AmMepukaHckoe obLecTBo no
ucnelTaHnio maTepuanoB TecT D-92-98a), ucnonbsyetcs
Ons MaTepuanoB Cc TeMnepaTypaMy BocnnaMmeHeHus oT 79
00 400°C cooTBETCTBEHHO.

[nsa Bcex TMNOB yrneBoAOpOAOB, NPeAHa3HaYeHHbIX AN
3akadkm B ckBaxkuHbl THK-BP, o6sa3aTenbHO npoBegeHue 1
npeabsaBreHne pe3ynbTaToB UCMbITAHWS AaBEHNS
HacblLEeHHbIX NapoB. [Mpy 3Ha4YeHn gaBneHus,
npesblwatowem >1,0 psi (6,89 klMa), Heobxoanmo
nonyyYyeHne cneumnanbHOro paspeLleHuns
MponssoacTeeHHon EanHuubl 1 bnoka TexHonormum
(MockBa) nepea 3ameLllnBaHNEM UMK 3aKavKOM XKNOKOCTEN
CEPBUCHOWN KOMMaHUEN.

Ecnun paBneHne napos xungkoctn > 1.0 psi (6.89 kMa) n
<1.5 psi (10.34 «[Ma), To Heo6x0aANMO MMETb paspeLleHne
ot busHec EanHnubl, MockoBckoro Brnoka TexHonorum m
camol CepPBUCHOM KOMMNaHUN Ha NpoBedeHne o6paboTku.

than the indicated by the “Quick Break™ Test,
investigate and remediate before pumping.

Hydrocarbon Fluid’s

High Hazard Flammable Fluids — are flammable fluids
handled at a temperature within 10°C (18°F) of the
open cup flash point. For example, a liquid with a flash
point of 55°C (130°F) operating at a temperature of
45°C (113°F) or higher should be treated as a High
Hazard Flammable Fluid.

Flash Point — the flash point is the lowest temperature
at which a liquid exposed to air gives off sufficient vapor
to form a flammable mixture near the surface of the
liquid, or within the test apparatus used that can be
ignited by a suitable flame. Flash Points are derived by
the Open Cup or Closed Cup methods. In this
publication, references to flash point refer to both the
Open and Closed Cup method. MSDS provides
information on the material's fire/explosion hazard by
describing the material's flash point as derived by the
Closed Cup test method.

Open-Cup flash points are determined by one of the
following test methods:

Tag Open-Cup (ASTM Test D-1310-86) is used for
materials with flash points between 0° and 325°C

Cleveland Open-Cup (ASTM Test D-92-98a) is used for
materials with flash points between 79° and 400°C
respectively.

Any Hydrocarbon that is going to be pumped into a
TNK-BP well will require a Vapor Pressure Test and
documented certification of the tested Vapor Pressure.
Vapor Pressures >1.0 psi (6.89 kPa) will require specific
approval from the Performance Unit and Technology
Block in Moscow prior to being mixed or pumped by the
Service Company.

If the vapor pressure of the fluid is >1.0 psi (6.89 kPa) &
<1.5 psi (10.34 Kpa), it must have the approval of the
local Business / Performance Unit, the Technology
Block in Moscow and the Service Company prior too
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»Kngkoctu, koTopble UMetoT gasrneHume napos > 1.5 psi
(10.34 klMa) He 4OMKHbI MCNONBb30BaTLCS HU MPU KaKnX
obcTosTenbCTBaX

OnpepeneHne aaBneHnsa napos Ans
yrneBoAoOpPOAHbLIX XXNOAKOCTEN B NoneBbIX
yCcnoBusiX:

O6opynoBaHue:

AntoMuHueBbIV LMNMHApP o6vemom 750 M ¢ MaHOMETPOM,
KOTOPbIN KpenuTcs Ha peabbe K ropnbllKy (HaBepxy).

NMopsaaok npoBeaeHUA TECTOB:

1.

OT1obpaTb cBexyto Npoby HedpTn nnu KoHgeHcaTa ua

N3 cocefHel CKBaXKuHbl, paboTatoLen ¢ Toro xe

nnacra.

*  3anonHuTb 3aKpbiBaloLLyHOCS
CBETOHENpPOoHMLaeMyto BYTbINIKy 4aHHOW npobon
Ha 90%.

* Ecnu tect 6yneT npoBoanTbLCA NO3xXe,
OOMONMHUTENBHO 3aMOTaTb KPbILLIKY U30NIEHTOW.

*  3Bamep TeMnepatypbl XUAKOCTU NPON3BOANTL
HenocpeACTBEHHO Nepes Havyanom NpoBeAeHus
TecTa.

MepenuTb cogepxumoe ByTbinku B npuoop,

onpefensoLwmnin AaBneHNe HacbIWEeHHbIX NapoB, Tak,

4YTO6bI ObINI0 3anonHeHo Y2 - 2/3 obbema.

HaBepHyTb MaHoMeTp, y6eanTbcs B repMeTUHHOCTM

coeguHeHMs.

Xopowo B36anTtaTb eMKOCTb B TedeHne 15 cekyHg,.

JaTtb aaBneHnto ctabunuamMpoBaTbCs U 3anucaTb

nokasaHusl.

CHoBa xopoLlo B36antaTtb EMKOCTb B TeyeHune 15

CeKyHa,.

JaTtb faBneHnto cTabunnampoBaTbCst U 3anucaTtb

nokasaHusl. 1o n 6yaeT gaBneHMeM naposB gaHHOMN

XMOKOCTW NPU N3MEPEHHON TeMnepaType.

OyeHb MeaNeHHO CTpaBUTb AaBrieHne, ocrnabnsas

coefuHeHne Mexay KpbILKOW U MaHOMETPOM.

AHanus XugKocten Ha yrneBogopoaHOM
OocHoBe

Ecnu He TecTnpoBanock HakaHyHe, BbINOMHUTb
ucnblTaHWe NOpLMIA AN3ENbHOIo TONNBA U3 KaXaow
€MKOCTU 1 3aHecuTe pe3ynbTaTbl B popmy KoHTpons
KauecTtBa. CepBurcHas koMmnaHus MOXeT aganTupoBaTh
dopMy B COOTBETCTBUU C KaXKAOW CUCTEMON rensi ¢ Tem,
4YTOObLI 0OecneyYnTb UCTIbITAHNUA Ha BCe NPUMECH,
HexxenaTenbHble Ana cTabunbHOCTM rens.

MonoxuTenbHbIM ONbITOM ABNAETCA npoeegeHne
TECTUpPOBaHNA AN3ENTbHOIo TonjinBa C LUesnbio
onpeaeneHna HannM4na U3NULLHNX no6aBok unu BoAbl,

performing the treatment.

Fluids that have a vapor pressure >1.5 psi (10.34 kPA)
are not to be pumped under any circumstances.

Field Vapor Pressure Determination for
Hydrocarbon Fluids

Apparatus:

Aluminum 750 ml cylinder with pressure gauge screwed
into the neck (top).

Procedures:

1.

Obtain a fresh Crude Oil or Condensate sample
from an adjacent producing well from the same
formation.

e Sample should be poured into a sealable,
opaque, bottle — 90% full.

* |f the sample will not be tested right away,
further seal the lid with electrical tape.

* Measure the temperature of the fluid just
before the test is performed.

Pour the contents of the sample bottle into the vapor
pressure tester to 2 - 2/3 full.

Screw on the top with the pressure gauge, ensuring
that it is tight and sealed.
Shake the canister vigorously for 15 seconds.

Let the pressure stabilize and record the reading.
Shake the canister again vigorously for 15 seconds.

Let the pressure stabilize and record the reading.
This is the Vapor pressure for that specific fluid at
the recorded temperature.

Ensure to release the pressure very slowly by
loosening the cap and gauge.

Hydrocarbon Fluid Analysis

Unless performed prior to Frac day, obtain an analysis
of the hydrocarbon fluid in each tank and record on the
QAQC form. Service Company can make minor
modifications to the form as needed for each fluid
system to ensure testing of all potential contaminants
detrimental to Frac fluid stability is done.

It is a good practice to have the diesel tested to confirm
whether or not there excessive amounts diesel
conditioners or water that will affect the hydration or X-
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CMOCOOHLIX MOBNUATL Ha rnapaTauuio U Bpemst
clmnBaHnus 6asoBon xumakoctn. OcobeHHO BaXkHO
npoBeAeHne gaHHOW nNpoueaypbl Npu paboTe B 3uMHee
BpeMsi.

** Mo npaBunam Tb cnegyeTt coctaBuTh rpadounk
3aBMCMMOCTM aBMEHUs Napa oT TeMnepaTtypbl nepes
Ha4yanom 3aka4ku XXMOKOCTEN Ha YrNeBO4OPOLHOM OCHOBE.
MpnmeHeHne nboKn XNOKOCTU Ha YrNeBogopPOAHOM
OCHOBe C faBneHnem napos 6onee 1.0. psi (6.89 kla)
TpebyeT nucbMeHHoe paspelenne BE nnu MNE nepeg
3amMeLLMBaHNEM UK 3aKaYKOWN.

** CepBUCHblE KOMNaHUK 00s13aHbl NPOBOAUTL UCMbITaHUS
Ha ncnapeHue XUAKOCTU Ha YrieBoaopoAHON OCHOBE
nepen Ha4yanom 3aMeLlnBaHWS UK 3aKadku.

TecTupoBaHue 3arefieHHbIX XXUOKOCTEN Ha
yrneBogoOpoOaHON OCHOBe.

Ecnun gnsa 3akaykmn nponnaHTa Bo Bpems onepauumn MPT1
ncnonb3yeTcsl AuM3eNbHOe TONNMBO, HE06X0OUMO NMPOBECTU
aHanua3 gM3enbHOro TonnMBea nepes UCnonb3oBaHMEM.
TecT AOMKeH onpeaennTb CoaepXaHue cneayoLero:

* MpepenbHbIN yrneBogopoa (npexae Bcero napaduHbl,
N, ISO n unknonapaduHbl). O6Lan KOHUEHTpaLMs
nomkHa bbeite ~75% oT ob6bema.

* 25% apomaTudeckuin yrnesogopos, (Bkrtoyas HadpTanuH
n ankmnbeHson)

* Boga — no cornacoBaHuto, Tak Kak 3TO MOXeT HaHEeCTU
ywiep6 reneson cucteme.

» TonnueHble NpUcagku - 4okasaHo, YTO 3UMHME BUAbI
An3enbHoro Tonnvea sBnsATcs 6onee
npo6rnemMaTUyHbIMKU, U3-3a COAEPXKaHUA KEPOCKHA U
APYrvX npucanok.

MomecTute renb U NpegBapuTENbHO 3aMeLLaHHbIN
aKkTMBaToOp B AM3ENbHOE TOMNMMBO U NepeMeLLnBanTe B
TeyeHme 20 — 30 MUHYT.

3amepbTe TemnepaTypy CMECHU.

[lob6aBunTb ocTaBLIMNCA akTMBaTOp M Openikep.
Mepemellatb B TEYEHUN BPEMEHUN PABHOIO NMPOXOXAEHUIO
rensi no HKT (Heo6xoanmMoro ans 4OCTUXKEHMUS renem
nepdopaLMOHHbIX OTBEPCTUN).

MpoBepbTe cocTosiHUe rens. enb He AoMmKeH ObITb
CTYOEHUCTbIM UM KOMKOBaTbIM.

MomecTtnte obpasel, B BoAsHY 6aHio ¢ 3ab60nHON
TemnepaTypon. XKngkoctb LOSMKHA COXpPaHATb hopmy
«s13blka» Kak MUHUMYM B TEYEHME NPOMEXYTKa BPEMEHN,

link times of the base fluid. This is especially critical in
Cold Weather operations.

**There needs to be a reference to vapor pressure vs.
temperature for safety purposes prior to pumping any
hydrocarbon fluid. Any hydrocarbon fluid that has a
vapor pressure in excess of 1.0 psi or (6.89 kPa) will
require written permission by the local
Business/Performance Unit prior to mixing or pumping.

**Service Company must always run Vapor Tests on
Hydrocarbon fluids prior to mixing or pumping.

Gelled Hydrocarbon Tests

If diesel is going to be used as base fluid to carry
proppant during a Frac treatment, analysis must be
performed on diesel prior to being used. Testing must
determine the amount of:

» Saturated Hydrocarbons (primarily paraffin’s, N, ISO
and cycloparraffins) Total should be ~75% of
volume

» 25% aromatic hydrocarbons (including
naphthalenes and alkylbenzenes)

* Water — must be understood as this can have
detrimental effects of gelling systems.

* Fuel Conditioners — winter diesels have proven to
be more problematic due to the addition of
Kerosene and other conditioners.

Add gel and the batch mixed portion of the activator to
the hydrocarbon fluid and mix for 20 — 30 minutes.

Measure fluid temperature.

Add the remaining activator and breaker. Mix for pipe
time (time it takes for fluid to reach perfs).

”

Perform lip test. Fluid must not be “choppy,
or “lumpy.”

chunky,”

Place in BHT-water bath. Fluid must remain “lippy” for
at least pump time + closure time + 1 hour. (At least 3
hours).
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paBHOro BPEMEHU 3aKa4ky + BPEMSI 3aKpbITUS TPELLMHbI + 1
yac (Kak MMHMMYM 3 4aca).

***[MpumeyaHue — Bce 3aceneHHbIe XUOKOCMU Ha
yanesodopodHoli ocHose, Komopbie 6ydym
ucnonb3oeamscs 0014 Pl u/unu Cmumynayuu, GomKHbI
makxe rpolimu eecb psid@ HeobxoduMbIX Mecmos,
onucaHHbIX 8 cmaHOapmax KOHmposa kad4ecmsa. [pu
ucrnonb3o8aHuu bpelikepos, 06si3ameribHbIM S8/15emcs
mecmuposaHue xudkocmeli Ha npubopax ®aHH 35 u ®aHH
50. Takxe Heobxo0umo nposedeHue mecmos Ha
mpaHcrnopmuposKy npornnaHma.

EmkocTn ansa rens

Ecnu renb npowen Bce TeCTbl C MONOXUTENbHBLIMU
pesynbtatamu, emkocTu Pl MoxHO 3aTapusatb. [Nocne
TWaTenbHOro 3aMeLlnBaHus rens NoBTOPUTE TECThI.
[anbHenwee BbinonHeHue NPl He gonyckaeTcs, ecnu refb
B EMKOCTSIX He NMpoLLen TECTUPOBaHUE.

McnbiTaHKe XXMAKOCTU HA TPAHCNOPTUPOBKY
nponnaHTa

[laHHOe ncnblTaHWe NPOBOAUTCS NPU HaNMYUK
[0CTaTOYHOro BPEMEHHOIO NpomexyTka mexay MuHn-rPri
1 0CHOBHbIM ['PI1. [JaHHbIN TECT BbINOMHAET ABE 3a4au4u.
lMepBOe — NpOBEPUTL CBOMCTBA CaAMOW XUAKOCTW MO
TpaHcnopTUpoBKke TpebyemMoro KonnMyecTea nponnaHTa 3a
BpeMsl, paBHOE BpeMeHM 3aKa4ku Mc BpeMeHU Ha
CMblKaHWe TpeLwmHbl. BTopoe — onpegenuTb TOYKY NOMHOMo
pacnaga >KUaKoCTH.

Pasorpenite BoasiHyto 6aH0 nnu ctakaH go tpebyemon
TemnepaTtypbl. [lomecTuTe npody B 6aHt0. MNocne
HarpeBaHus A0 yka3aHHOW TemnepaTypbl fobaBbTe
nponnaHT. Kak ToMnbKo Bbl 3aKOHYMNN pasMelumBaTh
nponnaHT, N3BMeKuTe cTakaH ¢ npobon us 6aHu.

* Ecnu ocepaHve nponnaHTa He HabnoaaeTcs, BA3KOCTb
»Xngkoctu coctaBnset 6onee 400 cns.

* Ecnn HabntogaeTcs megneHHoe oceaHne NponnaHTa,
BSA3KOCTb cocTaBnseT npumepHo ot 100 go 300 cna.

* Ecnu nponnaHT MrHOBEHHO oCcefaeT Ha AHO CTaKaHa,
BSA3KOCTb XXWOKOCTU MeHee 25 cns, npun 3TOM XNOKOCTb
CYMNTaEeTCA NOJIHOCTbIO p83prJMBLLIel710ﬂ B niaHe ee
TPAHCNOPTUPOBOYHbLIX XapakKTepUCTUK.

CHoBa noctaBbTe Npoby B BaHHY M NpoAomKanTe
HabnoaeHne 40 NOMHOro paspyLleHUs.

Mocne pa3pylleHns XUAKOCTU 3anenTe ropsiye Boabl B
Fann 35 n pasorpenTe BpallaloLLyOCsa YCTaHOBKY.
MpoBepbTe BA3KOCTb XMUAKOCTU. [OBTOPSINTE AaHHYHO
npouenypy Yepes kaxable 20 MUHYT UnK Yalle, no
BO3MOXHOCTU. PernctpupyinTe pesynbraThl.

***Note — All gelled hydrocarbon fluids that are going to
be used for Fracturing and/or Stimulation will require all
of the applicable QAQC Testing that is used for
insuring fluid quality. Fann 35 and Fann 50 testing will
be mandatory with the use of breakers. Proppant
transport tests will also be required.

Gel Tanks

If fluid passes all of the above tests, then tanks may be
gelled. After adequate thoroughly blending the gel,
repeat the gel test. Approval to continue with Frac
cannot be made until all tanks pass the above gel tests.

Proppant Transport Test

This test should be performed between the Mini Frac
and the main Frac. There are two purposes for this test.
The first is to ensure the fluid is sufficiently robust and
can adequately transport the proppant for an amount of
time equal to the sum of the pump time plus closure
time. The second purpose is to determine when the
fluid completely breaks.

Heat up the water bath or heat cup to the desired
temperature. Place a sample of the pad fluid in the
bath. When it reaches the desired temperature, mix in
proppant. Remove the container from the bath. As soon
as you stop stirring;

* If you cannot see the proppant fall, the fluid is
probably >400 cp.

* |f the proppant falls slowly, it probably has 100 to
300 cp.

e |f the proppant drops straight to the bottom of the
container, it probably has less than 25 cp and is
considered broken as far as proppant transport is
considered.

Replace the sample in the bath and continue
monitoring the fluid until it completely breaks.

When the fluid becomes thin enough, fill the Fann 35
cup with the hot water and warm up the rotor and bob.
Check the viscosity of the fluid. Repeat every 20
minutes or so as many times as possible. Record the
results.
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EmkocTu rens

Ecnu XnakocTb yCcrnewwHo nNpoLusa Bce BbilleyKasaHHble
ucnblTaHWs, Torga NPUCTYNUTL K 3arennBaHnio eMKOCTEN.
CornacHo TpeboBaHuto THK-BP ryapHble 3arenusatowne
peareHTbl JOJMKHBI 3aMeLunBaTbCA Npu pacxoge > 3
M>/MUH. Kak TOMbKO ruapaTaLst rensi BO BCEX eMKOCTSIX
pocturHeT 50%, NpoaomknTb Nogavy oCcTaBLUNXCS
peareHToB. [Nocne 3arenuBaHUs EMKOCTEN NOBTOpUTE
aHanua BSA3KOCTM rens Ans Kaxgon eMKocTu, 4Tobbl
ybeaunTbCs, YTO JOCTUrHYyTa NonHas rmgpartauus rens. o
Tex nop, Noka He nNpoBeayT TeCT\MCNbITAHWE rens Bo BCEX
€MKOCTSIX, HENb3sl pa3peLlaTb NpogoskaTb NpoBeAeHUe
'PI. He npuctynatb k npoBegeHuto PI1, noka renb He
fynet rugpatvpoBaH no MeHbluen mepe Ha 90%.

MpoBEeCTU BbILLIEONUCAHHYIO CEPUID UCTIbITAHUIA Ha
paspyLuieHme n baktepumn Ha npobax 13 Kaxgon
TEXHOJOrMYECKON EMKOCTU, YTOBLI n3bexaTb yxyaLweHns
KayecTBa pabouero rensi.

KoHTponb kauyecTBa nponnaHTa u pa6oTa c
NPOMNMaHTOM — Ha MeCTOPOXAEeHUN-
nepenoBas NpakTuKa

Lle]'lb 9TOro pykoeoacrtea — obecrneyeHune rapaHTum TOoro,

YTO NPUOBPETEHHLIN CEPBUCHON KOMMaHMUEN NNn
onepaTopoM NponnaHT, NpubyAeT Ha nocnegHee MecTo

CBOEW Nnokauum ¢ MMHMMarnbHO N3MEHEHHBIMW CBOMCTBaMM.

BonbLUMHCTBO NPONMNaHTOB, UCMOMNb3yeMbIX Ha
cerogHsiwHem pbiHke PI1, npeogoneBatoT ANMTENBHLIN
nyTb OT M3rOTOBMTENS K camMol ckBaxknHe. [lJaHHoe
PYKOBOACTBO NPU3BaHO YKka3aTb HA OCHOBHbIE MOMEHTbI
obGpalleHns ¢ NponnaHToM Ans CBeAeHUst K MUHUMYMY
U3MEHEHNS ero CBONCTB.

3aBop - U3roToBUTENb:

[ns cooTBETCTBUS pas3nnyHbiM TpeboBaHMsAIM Ka4yecTBa,
BCE BMAbl NPOMNMNaHTOB A06bITbI, NIMOO N3rOTOBMEHbLI MO
crneumdukaunsaMm KOHTPoNs kadecTea (BbICOkMM Unn 6onee
Hu3kum). KomneteHTHbI CepTudmkat AHanmsa (CA)
[OJKEH CONPOBOXAATb KaXkayto BHOBb NPUOLIBLLYIO
napTuio, KoTopasi OTNPaBNSETCS OT NYHKTa M3rOTOBMEHMS.
[ns ot6opa npob onsa aHanu3os, HEO6XOAUMO
ncnonb3oBaTb Haasnexatly npoueaypy, 0603Ha4YEeHHYHO
craHgaptom AHU RP56/58/60

KoHTponb nponnaHTa noctynawLiero no Xefe3Hown
popore/Ha aBTomobune:

Mepen 3arpyskoi xene3Ho40pPOXHOIo BaroHa 1inm
rpPy30BOro aBToMoGMNs ANsi NepeBO3KN HACbIMHbIX PY30B
nponnaHToM, Heo6XxoAMMO NPOBECTM BU3YyaslbHYIO

Gel Tanks

If fluid passes all of the above tests, “then” tanks may
be gelled. TNK-BP requires that guar gellents be mixed
at a rate of >3 m*min. Once each tank has achieved
~50% of total hydration, begin the addition of all
remaining additives. After tanks are gelled, repeat the
base gel viscosity test for each tank to ensure fluid is
fully hydrated. Approval to continue with the Frac
treatment cannot be made until all tanks pass the gel
viscosity and X-Link tests. Again, the Frac will not
commence until the gels are at least 90% hydrated.

Repeat breaker and bacteria tests as described above
on each tank, as tank contamination could affect gel
quality.

Proppant QAQC & Handling - Field
Location — Best Practices

The purpose of this Best Practices Proppant Handling
Guide is to ensure proppant that is purchased by a
service company and/or operator arrives at its final
destination with minimal change to designed properties
and critical performance specifications. The majority of
proppants used in today’s hydraulic fracturing market
must traverse a difficult path from point of manufacture
to the well fracture. Details in this guide are meant to
bring notice to general housecleaning issues and basic
handling procedures in order to minimize proppant
performance degradation.

Manufacturing Plant:

All proppants are either mined or manufactured
according to upper and lower control specifications in
order to meet performance criteria. A qualified
Certificate of Analysis (C of A) should accompany each
truckload and/or rail car that leaves the point of
manufacture. Proper sampling techniques defined by
APl RP56/58/60 should be employed to collect the
sample for analysis.

Rail Car / Truck Inspection:

Prior to filling hopper rail cars and bulk trucks for
delivery, each should be visually inspected to ensure the
inside is dry and free of contaminates. All bottom
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WHCMNEKUMIO, ANA rapaHTUM TOro, YTO BHYTPEHHSAS YacTb
€MKoCTen cyxasi u yncrtas. Bce donaHubl 1 3a0BUKKK
OOMKHBI ObITb OTKPbITHI U OCMOTPEHbl. PazgaToyHble
LUN@HIM U IMHUW OOMXHbI OblTb ONPecoBaHHbI, YTOObI
ybenmTcsa B UX YMCToTE U repMmeTmyHoCTU. MNpu 3arpyske
TpaHcnopTa, Heo6XoANMO NCMONb30BaTb
orpaHunymBaroLWwmnm “punbTp-akpan” ana cbopa pasnmyHoro
poZa Mycopa 1 NOCTOPOHHUX NPELMETOB.

NMoneBble EMKOCTK ana XpaHeHUA:

[o pa3rpy3ku nponnaHTa, nofieBble eMKOCTU U CBSI3aHHbIE
C HUMU TpybonNpoBOAHbIE CUCTEMBI LOIKHbI ObITb
OCMOTPEHbI Ha NPEAMET BbISIBIIEHNS] OCTATOYHOIO
nponnaHTa, KOTopbIA, BO3MOXHO, OblN OCTaBMnEeH C
npeabiaywmnx pabot. Hagnexawas ouncTka eMKocTen 1
nuHUM gomkHa ctatb CtaHgapTHon Paboyen Mpouenypon
00 1 nocne Bcex 06paboTok. HoxxeBOM NUTHUK (LUHEK) 1
BCSl CMCTEMa 3arpy3kuM LOIKHbl ObITb NpeaenbHo
yncteiMu. Ecnu Heobxoguma BHYTPEHHSAS o4McTKa
€MKOCTEeN, TO npexae TpebyeTcs nony4nTb paspeLleHne
Ha paboTy BHYTpW eMKocTW. Npn He0BXOANMOCTU MOXHO
3a€efcTBOBaTb BaKyyMHY YCTAaHOBKY A51S1 YUCTKU
€MKOCTEN 1 Apyroro cBsi3aaHHOro ¢ obpaboTkon
obopynoBaHus.

[DocTtaBka nponnaHTa Ha MecTopoXxaeHue B
NMHeBMaTU4eCKUX NeCKoBO3axX:

B KOHEYHOM cyeTe, Yallle BCEero nponnaHT JocTaBnsieTcs
Ha MecTopoXaeHue B MHEBMATUYECKMX NECKOBO3ax.
[lokyMeHTanbHO AoKa3aHo, YTO AaBMNEHUs, UCMOMb3yeMble
AN pasrpy3ky nponnaHTa, MoryT U3MeHUTb ero
dun3nyeckme CBONCTBA, a Tak Xe Kak oTpuuaTenbHO
BO34EeNCTBOBaTh Ha cBoKcTBa xugkocten PI1. MNMpexae,
YeM HayaTb pas3rpysky BoauTeNb AOKeH 06roBoputhb ¢
nony4atroLien CTopoHon/npeaocTaBuTb crieayrowme
[OKYMEHTHI :

1.HaknagHas ¢ ykasaHvem Tvna nponnaHTa Ha Kaxayto
3arpysky.

2.CepTudpmkat 3arpysku ¢ ykasaHMeM TOHHOTO Beca U
MecTa 3arpysku.

3.Heobxoanmo ookymeHTanbHO 3aperncTpupoBaThb
HasBaHWe aBTOTPaAHCMNOPTHOrO NPeANPUsTUS, UMS
BOAMTENS, HOMEpP TAraya, Homep npuuena u Bpemsi
npubbLITUS.

4.Ecnu rpys noctaBnseTtca ¢ Ceptudumkatom AHanmsa
(CA), To HeobxooMmo ero NPOCMOTPETL 4SSt TOro, YTO
Obl yOCTOBEPUTLCS, YTO FPy3 COOTBETCTBYET CBOEW
3asIBIIEHHON XapaKTEPUCTUKN.

5.Ecnu y BoguTens cywectsyeT npoba nponnaHTa, TO
Heo6xo4MMO NpoBepuTh hU3nMYeckme CBOMCTBA, Takne
Kak: LBEeT, OKPYrnocTb, MyTHOCTb/3anbINEHHOCTb AN
BbISIBITEHNSI BO3MOXHbIX OTKIIOHEHWIA.

6.BmecTe c BogMTENem paccMoTpeTb nNpeaensl
OaBIeHN Ha cKaunBaHWE, ONMUCaHHbIE HUXKE.

Pasrpyska U3 NHeBMaTU4eCKUX NeCKOBO30OB:

flanges and gates should be opened and inspected for
cleanliness. Tank discharge hoses and lines should be
pressurized and blown through to ensure they are
cleaned out and checked for a good seal. When loading
the rail car/truck an oversized screen should be placed
over the hatch opening to catch any contaminates or
foreign objects.

Field Storage Bins:

Prior to offloading proppant, field storage bins and
associated plumbing should be inspected for residual
proppant that may have been left over from previous
jobs. Proper cleaning of bins and lines should be
Standard Operating Procedures before and after all
fracture stimulation treatments. The knife gates and
conveyor system should be free of any visible
contaminates. A confined workspace permit may be
required if personnel are needed to sweep out insides of
bins. If necessary, vacuum trucks must be employed to
properly clean the bins and related equipment.

Field Delivery (If Pneumatic Bulk Trucks are used):

Eventually, pneumatic bulk trucks deliver the majority of
proppant to field locations. It has been well documented
that aggressive off-loading pressures can alter the
physical properties of the proppant as well as negatively
impact the frac fluids ability to perform properly. Before
off-loading begins, the following paperwork and
procedural issues should be reviewed with the truck
driver for accuracy:

1.The bill of lading with proppant type for each load.

2.Certified weight tickets with point of origin should
be collected.

3.The trucking company, driver’s name, tractor
number, trailer numbers, and time of arrival should
be documented.

4.1f a C of A accompanies the load, one needs to
review the paperwork to make sure the product
meets designed specifications.

5.If a retain proppant sample is available from the
driver, check physical characteristics such as color,
roundness, dustiness, for any non-conformance.

6.Review with the driver and frequently monitor the
pneumatic discharge limits set forth below.

Off-loading (If Pneumatic Bulk Trucks are used):
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MponnaHTa HEOOX0AMMO pasrpyxaTb NPy MUHUMAaIbHbIX
OaBreHusix, 4Nns co3faHus yCTOMYMBON CKOPOCTU MOTOKA.
Mpn npaBunbHO Nogo6paHHOM gaBrneHun, TpebyeTca
okono 45 muHyT ans pasrpyskm 50,000 dpyHTOB (~22,500 «Kr)
nponnaHTa. MakcumanbHO 4oNyCTUMOE AaBrneHne
pasrpy3ky ykasblBaeTCs KaxablM MPOU3BOAUTENEM, HO B
OCHOBHOM [JOJIKHO NPUAEPXKUBATLCS CNEAYIOLNX HOPM:
MponnaHT C NOKPLITUEM pa3rpyaeTcs Npu AaBneHnsx He
npesblwatowmx 5-7 psi (34 - 48 kla).

HenokpbITbIi NponNnaHT JOJKEH pasrpyXaTbCs Npwu
paBrneHusix He npesbiwatowmx 10 psi (69 klMa).
Kepamunyecknin n 6OKCUTOBLIN NPONMNAHT HE LOSMKEH
CcKaymBaTbCsa Npu gaeneHusx sblwe 12-15 psi (83 - 104
kMa). Bo Bpemsi camor o6bI4HOM npoLuenypbl pasrpysku
nponnaHTa BblAensieTcs Nbiflb, NO3TOMY HEOH6X0AUMO
MCNonb30BaTh 3alUTHbIN pecnvpaTtop. [na otéopa
o6pasLoB NponnaHTa npu ero pasrpyske, No BO3MOXHOCTMH,
ncnonb3oBaTbh aBTOMaTU3MPOBaHHbIE MPOBOOTOOPHMKN.
Mocne okoHYaHWUs1 pasrpy3kn, OCMOTPUTE EMKOCTb
neckoBo3a W y40CTOBEPLTECH, YTO OHa NycTa
(nocTtykmBaHueM no gHy). MNMycras emMkocTb M3gaeT axo, a
€MKOCTb C NPOAYKTOM HET.

OT60p Npo6 nponnaHTa:

OT60p Npob NponnaHTa Ans aHanM30B OCYLLECTBNAETCS
cornacHo ykasaHuam AHW RP 56/58/60 n gomxeH
NpOBOAUTbLCHA NPSMO M3 NOTOKA 4118 NONyYeHus npob, B
KOTOpbIX HEe MpoucxoauT pasgeneHus yactuy. Cambii
nerkun cnocob otbopa npob — 310 OTOOP B MOMEHT
TPaHCNOPTUPOBKM NpONMnaHTa U3 NoneBow eMKOCTU AN
XpaHeHus B BOPOHKY bneHgepa. CMOTpUTE NpUoXeHue no
oTbopy npob nponnaHTa

Mocne npoBeneHus NPI:

[nsa rapaHTuMmM Toro, 4To BeCb NPONMaHT UCNONb30oBarncs no
Ha3Ha4YeHunto, HeobXxoaNUMO NPOBECTMN OCMOTP MOMEBbLIX
€eMKocTen nocne nposegeHua obpabotkn. C Hagnexawmmm
cpeAcTBaMu 3aWMTbl OT NageHus Heobxoanmo 3abpaTtbes
HaBepPX KaXXaon eMKOCTM 1 BU3yanbHO onpeaenuTb 00bem
ocTaBLUerocsi nponnaHTa. Ha kaxayto eMKOCTb nocumTaTb
MaTepuanbHbIl 6GanaHc KoNMYecTBa 3akavaHHOro
nponnaxTa.

KoHTponb kayecTBa nponnaHta -—
MecTopoxaeHue — 3arpy3ka u3 6onbLumnx
MEeLLKOB

Becb 3aBe3eHHbIN Ha KyCT nponnaHT ansi nposeaexns Pl
[OMKeH 6bITb MPOCESAHHBIM, CYyXUM, HE 3aMOPOXKEHHBIM U
OOHOPOAHbIM, 6€3 KPYMHbIX MOCTOPOHHMUX YacTULL.

A minimum pressure to ensure a steady stream of flow
should be used to unload the proppant. A typical 50,000
pound (~22,500 kgs) load at proper pressures requires
~45 minutes off-loading. Maximum allowable pneumatic
discharge pressure varies with each manufacturer, but
basically needs to adhere to the following guidelines: All
resin coated proppant should be off-loaded at no more
than 5-7 psi (34 — 48 kpa). Uncoated frac sand off-
loading pressures should not exceed 10 psi (69 kpa).
Ceramic and bauxite proppant should not be transported
pneumatically at pressures above 12-15 psi (83 — 104
kpa). During most normal off-loading operations,
proppant dust is liberated; therefore proper dusk mask
must be worn at all times. If possible, automated
sampling devices should be employed during off-loading
operations to collect an APl sample of each truckload.
After off-loading has finished, inspect the trailer to make
sure it is empty by pounding on the lower sides of the
trailer tank. An empty tank will echo, whereas a tank
filled with proppant will not.

Real-Time Proppant Sampling:

In order to satisfy API RP 56/58/60 Recommended
Practices, samples collected for analysis must be
caught from a flowing stream in order to remove
variance from natural particle segregation. The easiest
method for collecting an APl sample is during the job
while the proppant is conveyed from the field storage bin
to the blender hopper. Attached to this Best Practices
Proppant Handling Guideline is a recommended
practice for collecting proppant samples during the job.

Post Frac Job Analysis:

After the stimulation treatment, inspection of the field
storage bins need to be conducted to ensure all the
proppant was pumped. With proper fall protection, climb
onto the top of the bins and visually look into each bin
and estimate remaining proppant volume. Calculate
mass balance of total proppant pumped from each bin.

Proppant QAQC - Field Location —
Loading Super Sacks of Proppant:

All Proppant that is loaded and utilized for the Frac
Treatments must be sieved, dry, not frozen and free of
all debris.
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Becb nponnaHT unu necok, 3arpy>XeHHbli B NECKOBO3bl UIK
E€MKOCTU XpaHEeHMWs MPOoMMnaHTa Ha MeECTOPOXAEHUM JOIIKEH
ObITb NpoCesiH/OTPUNLTPOBAH Yepe3 MeTanMYecKyto CETKY
C pasmepom He 6onee 1 gronma? (2.54 cm?). BopoHkun
BGrneHgepa unu To4KkM NpuémMa nponnaHTa AOMKHbI UMETb
ceTKky/bunbTp pasmepom He 6onee 1 gronma? (2.54 cm?).

Pa3sHblit N0 pasmepy, NOKPLITUIO U TUMY NPONMaHT AOKEH
3acbinaTbCs B pasgerbHble CeKLMn NeckoBosa u He
cMeLunBaThCS.

Becb nponnaHT Heobxogumbin gns nposeaerHna MNP (MrHK
"PINM n ocHoBHoro "'PI1) gonxeH 3aTapuBaTbcsa B
cneuTpaHcnopT Ao Hadvana MPI. Hu npn kaknx ycnosusix
NPONMNaHT He JOIMKEH 3arpyaTbCs B NECKONPUEMHUK
npsIMO M3 MeLLKOB B xoae nposegeHus NP1, MponnaHt
HeobxogumbI ons npoeegeHnss MuHu MNPl (npobHas
nayka) MOXeT 3apaHee 3aTapuBaTbCsl NPSIMO B
neckonpueMHuK 6rieHaepa npy ycrnoBun, Y4To OH Obin
npeaBapuUTeNbHO NPOCESH, HAXOAUTCS B CyXOM COCTOSIHUM
N HE COAEPXUT 3aCTbIBLLMX KOMKOB M APYIMX NOCTOPOHHMX
yacTuu.

3anucaTtb BEC M TVM NponMnaHTa No oTcekam B NECKOBO3€e
(Ans 3Ha4YeHMa Beca NPOBECTU (haKTUHECKOE B3BELUMBaHMWE
MELLKOB, HE NepenucbiBaTb 3HAYEHWS C YNAKOBKHN).
MpoBecTn CUTOBbLIN aHanNn3 n 3aperncTpmpoBaTb ero
pes3ynbTaTtbl AN BCEX TUMOB NPOoNnaHTa, UMeLLEerocs Ha
KycTy. OTBETCTBEHHOCTb 32 COOTBETCTBME 3aBO3MMOrO
nponnaHTa 3asiBfieHHbIM XapaKkTepucTukam A0 BbiBO3a €ro
¢ 6a3bl M 3a NpoBeaeHVEe CUTOBOMO aHanmnsaa Ha KycTy
NEXMWT Ha CEPBUCHON KOMNaHuu. Ecnn pesynbTathbl
CUTOBOrO aHanu3a He COOTBETCTBYHOT cTaHgapTam THK-BP,
nposegeHune NPl oTmeHsieTCs, BpeMsi NpocTos
3anucbiBaeTCcs Ha noapsg4vka.

BneHpep, TeXHONMOrM4yecKkas NIMHNA, arperaTbl
M maHudonbA

C uenbto ybeantbcst B TOM, YTO B MaHUorbae U MUKcepe
OneHaepa, B TEXHONOMMYECKON NTIMHUK U arperatax HeT
0CTaTKOB NnponnaHTa ¢ npegpiaywero PI, BcacbiBalowme
OTBEPCTUS arperatoB U MaHMAONbA AOMKHbI ObiTb
pa3obpaHbl U TLAaTeNbHO OCMOTPEHbI, MO0 NPOMbITHI B
ambap nnm eMkocTb. [laHHOe 06CTOSATENLCTBO SABMSIeTCS
KPUTUYECKN BaXKHbIM MOCIE UCMOSb30BaHUS Ha
npeablaywen paboTte KpynHoro nponnaxTa. [ns yaaneHus
ocTaToYHOro nponnaHTa n3 bneHgepa n maHudgonbaa
cnegyeT npokadaTtb YACTYH BOAY B MYCTYH0 €MKOCTb Yepes
BCE y4acCTKM TeXHonorn4yeckom obssa3kn. PekomeHayembin
pacxog 2-3 n/MuH, o6 bem npokayku 6-10 M.
3anpewaemcs ucrnonb308ame HaCOCHbIe azpeaamal
8bICOK020 OasrieHuUs O51d npokKayqku bbix NUHUL, Kpome
OCHOBHOU MeXxHOos102u4ecKol.

All Proppant or Sand that is loaded into the sand trucks
or well site proppant storage units must be screened /
filtered through a metal mesh size that does not exceed
1 inch? (2.54 cm?). All Blender hoppers or proppant
intake points must also have a screenf/filter that does
not exceed 1 inch? (2.54 cm3).

All different sized proppants, coated proppants and
types of proppants must be contained into separate
compartments in the Sand truck and are not to be
mixed together.

All proppant required for the Frac (Mini & Main Frac)
shall be loaded / stored into Sand delivery equipment
prior to the commencement of the Frac treatment.
Under “No Circumstances” will proppant be dumped
into the Sand hopper directly from the “bag / sack”
while the Frac treatment is being executed! Proppant
that is required for Mini or Data Frac treatments
(Proppant Slug) may be pre-loaded directly into the
sand hopper on the blender as long as it is sieved, dry
and free of all frozen chunks and any other debris.

Record weight (Use Weigh Scale and “Not” Proppant
Sack Weight) and type of proppant by compartment.
Perform and record a sieve analysis for each proppant
on location. It is the responsibility of the Service
Company to verify the proppant is within spec before
brought to location and to have the ability to conduct
field sieve analysis on the Frac Location. If sieve
analyses results are not within TNK-BP specifications,
then the job shall not be pumped and the Service
Company may be held liable for the associated time
delay.

Blenders, Treating Lines, Pump Trucks,
and Frac Manifold Inspection

Visually inspect the blender tub/manifold, treating line,
pump truck suctions and manifold for proppant prior to
rigging up. To ensure proppant is not in the Frac
manifold from a previous job, the manifold must be
either broken down so that it can be thoroughly visually
inspected, cleaned and/or flushed to a pit or tank. This is
critical where we are Fracing zones with limited amount
of rat-hole and if the Service Companies previous Frac
was utilizing larger diameter proppant in the treatment.
In order to remove residual proppant that may have
settled in the blender and/or manifold, clean fluid is to be
circulated through the system to a pit or empty tank. The
fluid path is to be directed in such a way as to include
the entire system. Pump at 1-2 m¥min with 6-10 m*. Do
not use a high pressure pump to pump through any
thing but treating iron.
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C. JeHb npoBeaeHusa paboTbl —
TecTupoBaHue ob6opyaoBaHusA

MpoaomKnTeNnLHOCTbL U TeMnepaTypa
npoBeaeHnA paboT

MpoBeaeHune NP1 ¢ XngKocTbo Ha BOQHOW OCHOBE B
TEMHOe BpeMsi CyTOoK Ha obbekTax THK-BP He
ponyckaetcs. CepBUCHaAs KOMMaHUS OOIMKHA NPUNOXNUTb
BCE yCunus, 4Tobbl 3akayaTb NepByto paboTy Kak MOXHO
paHblle B CBETIOE BPEMS CYTOK.

MpoBeaeHune MNPl B TeMHOE BpEMSA CYTOK MOXET ObITb
pa3speLLeHo TOSbKO N0 B3aMMHOW JOrOBOPEHHOCTU MeXay
THK-BP, cepBucHoOM koMNaHnen n nonesbIMn
cynepsansepamun THK-BP n cepucHom komnaHuun. B atom
crny4yae cepBUCHasi KOMMaHWst fomkHa obecneunTb
Tpebyemoe ocBeLLeHne, YTOObI He BbINI0 TEMHOTLI B MEcTax
pacnonoxeHus obopyaoBaHWSA 1 NMMHUIA 3aKadky Noj
OaBreHnemM.

3anpeLlleHo npoBegeHue nbbix onepaunm
(FPM/Ctumynaunn/3akaykn) npyu TemnepaType Bo3agyxa
MuHyc 32° (6e3 BeTpa). Ecnu onepaunn HavaTbl, npexae
yeM TemnepaTypa ynana Huxe 32°, To ganbHenwee
peLleHne 0 NPoJOIIKEHUM paboT JOMKHO NPUHMMATBCS MO
ycMmoTpeHuto cynepsansepa THK-BP unu cepsucHomn
KOMMaHuW.

3anpewaemcsi npoeedeHue IMPI1 ¢ ucnonb3oeaHuem
)Kudkocmell Ha y271e80pPOOHOU OCHO8e 8 MeMHOe
epemsi cymok 0a)ke nNpu Haau4yuu UCKyccimeeHHOo20
oceeuwjeHusl.

3anpewaemcsi npoeedeHue KUCTOMHbIX 06pabomok
(FPI1 unu Ol13) 8 memMHoe epeMsi cymok daxe npu
Hanu4yuu UcKyccmeeHHO20 OCeelUjeHusl.

McnbiTaHue pacxogomepa Xuaknx nobaBok
(«BegepHbIN TeCT»)

[nsa ocylwecTBneHnsl NOMHOro KOHTPOMS pacxoda Xuakmx
[o6aBoOK C NOMOLLbIO KOMMbIOTEPA, YCTAHOBIIEHHOMO B
cTaHUuuMM ynpaBneHus unu Ha brneHaepe, pacxod nogayu
BCceX 400aBOK AOIMKEH NPOXOANTb Yepes pacxodomep
MarHuTHoro Tuna (Mnu TypOuHHOro Npu OTCyTCTBUU
MarHMTHOro), KOTOPbI YCTAHOBSIEH Ha BCachIBaOLLEN
nNuHUK GneHaepa .

an ncnosib3oBaHMn FVI/J,paTaU,VIOHHOVI YCTaHOBKMU,

C. “Day of Job” — Pre-Job
Equipment Tests

Hours & Temperatures of Operations

Pumping proppant Fracs with water based fluids after
dark is “Not Allowed” at TNK-BP. The Service Company
must make all efforts to pump the first Frac Treatment
as soon as possible during day-time.

Only with the mutual agreement of TNK-BP, the Service
Company and the Location TNK-BP/Service Company
Supervisors will a Frac be permitted to be executed
during dark hours. Adequate lighting must be provided
by the Service Company so there are “No” shadows
around the Frac Equipment and pumping lines that are
under pressure.

No Frac / Stimulation / Pumping operations shall begin
when the “Ambient” (outside temperature not including
wind chill) temperature is below -32° Celsius. If
operations were ongoing prior to the temperature falling
below -32° Celsius, it will be at the sole discretion of the
TNK-BP Supervisor and Service Company supervisor
whether the on-going operations will be continued or
stopped.

Hydrocarbon based Treatments are “NOT” to be
pumped after dark, even if artificial lighting is
available.

Acid Treatments (Frac or Matrix) are “NOT” to be
pumped after dark even if artificial lighting is
available.

Bucket (Liquid Additive Flow Meter) Tests

All additives addition rates are to be slaved from the
blender suction magnetic flow meter (Turbine Flow
Meter if Magnetic is not available) so that all Liquid
Additive rates are controlled by the computer on the
blender or data van.

If a Hydration Unit is being used prior to the blender,
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yCTaHaBnvMBaeMoW B NMMHUK nepes bneHaepom, aAns
perynupoBaHusl pacxoaa Xuaknx 4o6aBok MoXeT
NPUMEHSTLCS pacxogomep (HarHeTaTeNbHbIN) Ha
rmgpaTaumoHHOW YyCTaHOBKE, OAHAKO BCe HacoChl Nofadu
XUOKnx 0o6aBoK AOMKHbI ObITb OCHALLEHBI BO3MOXHOCThLHO
perynupoBaHusl C KoMnbloTepa.

Pacxogomepbl TYpGUHHOTO TMNa NoABEPXKEHbI
BO3EeCTBMIO BA3KOCTU, NMO3TOMY NpU NpoBeaeHnM
«BefepHoro Tecta» Heo6xoanMo 406aBNATL TE peareHThbl,
KOTOpble NnoaalTcsa B MOTOK B npouecce 3akadku MPI.

B cnyyae npoBefeHnst KUCNOTHOM 00paboTKM (KUCNOTHbIN
P nnu OlM3) pacxog nogayn XXMAKNX peareHTos,
nobaensieMbix B MOTOK B NpoLecce paboTbl, MOXHO
perynupoBaTb Yepe3 pacxooMep, YCTaHOBIEHHbIN Ha
HarHeTaTenbHOM UNM Ha BcacblBatLlen NMHUN. Pacxon
Xnakux [obaBoK LOMKEH pPerynmpoBaThbCs ¢ pacxogomepa
Ha BcacbIBaOLLEN JIMHMM TOMBKO B CIly4ae UCNOsb30BaHNS
KaMEHHOW COMuW UMK NPoYMX OTKNOHUTENEN, KOTOpbIE
NOBMNUSOT HA PAcXof YNCTOM XKUOKOCTU/CMECH.

TpeboaHne THK-BP ko Bcem cepBMCHbIM KOMMaHWsM B
YyacTu pacxogomepoB npu npoeegeHuu Pl 3akniovaeTcs B
MCMNonb30BaHMM B NEPBYIO OYepeb pacxo4oMepPOB
MarHWTHOrO U KOPUOMMCOBOTO TUMNa ANA N3MEPEHUS
pacxofa xuakux gobasok. TypbuHHbIE pacxogomepbl
[OMycKarTCsA K NPUMEHEHMIO TONMBKO B KAa4ecTBe
pe3epBHOro CpeAcTBa naMmepeHus. Micnonb3oBaHue
TaxoMeTpoB Ansa pacyeta pacxoga npu PN B THK-BP
CTPOro 3anpeLLeHo.

[na nonyyeHus Gonee TOYHbIX NOKasaHWUi pacxoda u
obbemMa xMmao6GaBoK pekoMeHayeTCs MONHOCTbIO
npokayaTb BCE BbIXOAHbIE TMHUK N MaHWOsbAbI Nepes
3aMepamu YpOBHSI.

Mpoueaypa NoAroToBKU K NPOBeAEHUIO
«BefepHoro Tecta»

1. O6ecneunTb Nnogorpes Bcex nobdasok go >15°C.

2. BbInonHuTb 1 3anucaTb nepBoHa4alribHble Noka3aHnA
3amMepoB n 00beMOB BCEX XKNOKNX peareHToB.

3. YctaHoBuTb paboumnii pacxoa Hacoca (cornacHo
nporpamme nposegeHus 'PI1).

4. OTCOoeanHNTL LWIMaHr OT eMKoCTn Bnengepa m
NPUCOEaNHUTL K OTKannbposaHHON 20-NMTPOBON
«BefepHon» emkocTu. MNMocnegHsAst 4oMmKHa ObITh
oTkanubpoBaHa 1 4YeTKo rpagyupoBaHa Ha 1, 2, 3 nutpa
n Tak panee go 20 n.

5. MpucTynnuTb K 3aKayke B eMKOCTb. He TporaTb
ynpasneHue Hacocos! TeCcT NpoBoAMTCA B
aBTOMaTM4YeCcKoM pexume. Pacxog xuakmx 4obaBok
JOIMKEH 3anuncbiBaTbCA Ha KOMMbIOTEPE Kak
«KOHLIEHTpaLMs», a He pacxog.

C nomoubio CeKyHOgomepa 3ace4b BpemA, Heobxogmmoe

the discharge Flow Meter on the hydration unit can be
used as the Liquid Additive Rate control flow meter but
all Liquid Additive pumps will still be required to operate
under Automatic Computer control.

Liquid additive Turbine flow meters are affected by
viscosity, so the bucket test must be run with the
additive that will be pumped on the fly during the Frac.

If an Acid Treatment is being conducted (Acid Frac or
Matrix treatment) all “On the Fly” Liquid additive rates
can be controlled from either the Discharge Flow Meter
or the Suction Flow Meter. The only time Liquid additive
rates must be controlled from the Suction Flow Meter is
when Rock Salt or some sort of other divertant is being
added that will affect the clean vs. slurry fluid rate.

It is TNK-BP requirement that all Service Companies
while frac job use Magnetic/Coriolis type flow meters as
their primary measurement device for Liquid additives.
Turbines will be allowed as a backup type flow-meter
only! Tachometer measured flow metering devices are
strictly prohibited by TNK-BP.

To obtain a more accurate measurement of additive
rates and volumes, fully prime all additive flow lines and
manifolds prior to measuring the chemical volume.

Bucket Test Calibration Procedure

1. Ensure all additives are warmed to >15°C.

2. Perform and record the beginning straps and
volumes of all liquid additives.

3. Set pump rate. (Usually Designed Frac Pump Rate).

4. Detach hose from blender tub and place it in a pre-
calibrated ~ 20 liter bucket. The bucket should be
calibrated and clearly marked at 1, 2, 3 liters, all the
way to 20 liters.

5. Begin pumping into the bucket. Do not touch pump
controls! This is an automatic test and the Liquid
additives must be set into the “Automatic Mode” so
the computer is controlling the rate. All Liquid
Additives must be entered into the onboard computer
as “Concentration” and not rate.
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ANA 3anofIHeHUst EMKOCTU 40 YPOBHS OTMEYEHHbIX
Aenexuii. Ina npegoTepalleHns BAUAHUS
nepBoOHaYanbLHOro ckayka Ha pesyrnbTaT TecTa, HauyHUTe
BpeMs 3anucy mexay geneHusmun 1 n 2 nutpa.

MorpeluHocTb B Npedenax 5% gonyctuma.

a. Ecnu oTknoHeHus npesBbllWarT 5%, npoBecCTn
NOBTOPHOE UCMNbITaHKe.

b. Ecnu 6onble 5%, nepecMmoTpeTb akTopbl
KanvbpoBKN 1 NPOBEPUTL UCMPABHOCTb
obopynoBaHus.

c. [lposecTtn noBTOpHLIN TecT. Mpu npesbiweHnn 5%,
NPOBECTN HACTPOWNKY BPYYHYIO Ans obecrneyeHuns
npasunbHON nogayn gobaskn. Pacxoq MOXHO
HaCTPOUTb U3MEHEHNEM NOBEPKN KannOpPOBKM UK C
nomoLLbio +/- koaddurumneHTa (Kon-Bo MMMNybLCOB
Ha eguHuuy obbema). MpeanovTuTensHoO
TapupoBaTb pacxo4oMep C UCMONb30BaHNEM
baHHoro koaddurumneHTa.

d. TpoBecTu aHanorM4Hyto npoueaypy ¢ 3anacHbimM
HacocoM nogayn xumaobasok, NoBTopss waru ¢ 1
no 5d.

McnbiTaHMe nogaym cyxux nob6aBok

He npounsBoanTtb Ao0OaBNEHNsI CYyXUX XUMPeEAreHToB
BPYUYHYI0 6e3 paspelleHnsa cynepeansepa pabot THK-BP.
Moao6GHLIN MeToa BOOGLLE KpanHe HexXenaTerneH, T.K.
HEBO3MOXXHO aflekBaTHO 3aMepUTb 3Ha4YeHne PaKTUYECKN
3aKa4yaHHbIX KOHLEHTpaLUuin nponnaHTa.

[o npoeepneHus NPl B3aBecuTb BeCb Gpelikep,
HaxoasILLUIACS Ha KycTe, Ansa onpefeneHus ero
KonuyectBa. EAMHCTBEHHO 4OMYCTMMbIM METOAOM
B3BELUNBAHUS ABMNSETCHA MCMNONIb30BaHNE BECOB.

Mo onbITy paboThbl Ha CKBaXXMHaX, HETOYHOCTU B
NnokasaHUsIX LHEKOB NoAaun CyXoh XMMUN BO3HMKAIOT MpK
paboTe Ha HU3KMX KOHUeHTpaumax. OgHOM N3 NpuyvmH
HETOYHOCTU SABMSIETCS pasmMep caMuX LLUHEKOB — GOMbLLON
aonameTp. B aToM cnyyae cepBUCHOM KOMNaHUN
HeobX0aMMO 3aMEHUTb LUHEKU B COOTBETCTBUM C
MWHUManbHbIMU 3HAYEHUSIMWN Pac4YEeTHOW KOHLIEHTpaLuK
nogayun 6perikepa.

With a stopwatch, record the time required to fill
bucket between the successive liter marks. To
prevent the initial surge from affecting the test, begin
recording time when the level reaches the 1 or 2 liter
mark.

If within 5% error, it's OK to begin Frac.

a. If not within 5%, retest additive pump.

b. If still not within 5%, recheck calibration factors
and ensure nothing is wrong with equipment.

c. Re-test. If still not within 5%, manually adjust to
ensure correct additive will be added. The flow
meter rate can be adjusted by either changing
the calibration factor or using a +/- % multiplier
(PPU: Pulses per Unit Volume). It is
preferential to adjust the flow meter using a +/-
% multiplier.

d. Perform same test procedure with any and all
“Backup” Additive pumps and insure it has
been calibrated the same way, following
procedures # 1 to # 5d.

Dry Additive Auger Test

All dry add feeders (including backup) must be
calibrated. Dry additives must not be added manually
(by hand). All Dry additives must be added through an
auger type delivery feeder unit with the RPM controlled
by an onboard computer slaved from the Clean Fluid
flow meter.

Weigh all breakers on location for Pre-Frac inventory. A
weigh scale is the only acceptable method of
measurement.

Dry additive augers units seem to have their most
amount of problem operating with constant efficiency at
“low” RPM’s/Concentrations. One reason that causes
this is the size of the auger itself. It is too large in
diameter and the electric over hydraulic control cannot
efficiently operate the auger at a low RPM. If this is the
case, the service company must have this replaced so
the size of the auger is in direct proportion to the low
addition rates of all dry additives.
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Mpoueaypa KaNnMOGpPOBKU LLUHEKA nogavun
cyxux no6aBok

1. 3acbinaTtb B NPMEMHBI OTCEK LUHEKA
onpegeneHHoe KONMYeCTBO CyXOro peareHTa Tak,
4yTOObI BbICTyNAatoLas YacTb LUHeKa Obina
MONHOCTbIO 3akpbiTa. YoeauTbcs B HAaNn4mMm
[0CTaTOYHOro Kofn4yecTBa peareHTa ans
ncnbiTaHms, YTobbl Bam He npuwnock ero
NOCTOAHHO A00AaBNATbL B OTCEK.

2. YcTtaHoBUTbL pabounin pacxon Hacoca (Kak
npasuno, pabo4unii pacxog cornacHo ansanHy
PIT). YcTaHOBUTD KOHLEHTPaLMIO CyXmx JobaBok
Ha MUHMManbHoe 3HadveHue ansa Pl1, HacTponTb
aBTOMaTUYECKUI PEXUM Ha KOMMbOTEPE.

3. B cnyvae, ecnu Bl 6ygeTte mogenmpoBaTth pacxop
3aKkaykm obpaTHO B TEXHONMOMMYECKYH EMKOCTb,
ybeguTech B TOM, 4YTO Y Bac ecTb Beagpo ans
cnuBa Bcero bpeikepa, YTOObl B TEXHONOMMYECKUX
€MKOCTSAX He Oblno npumecen Gpelikepa.

4. 3anycTuTb LWHEK cyxmx fobaBok. He perynupoBaTb
arperaT! [laHHOe McnbITaHUe BbINONHSAETCA
NMOMHOCTBLIO B aBTOMATMYECKOM pPeXMME Yepes
KomnbtoTep. Pacxon cyxmx 4o6aBoK AOMKEH
3anMcbiBaTbCs Ha KOMMNbOTEPE Kak
«KOHUeHTpauus» (B KI’/MS), a He pacxog (Krc/MuH).

5. [Mpwu nomowm cekyHgomepa 3acedb 1 unm 2
MUWHYTbI, 3aTEM B3BECUTb KONMYECTBO
npokavaHHoro 6penkepa Ha Becax. lMpun
norpeLHocTn meHee 5% MOXHO Ha4yMHaTb
BbinonHeHue MPI1. Mpwu norpewHoctn 6onee 5%
HeoOX0AMMO NPOBECTU PEMOHT UIN KanmbpoBKy
LWHEeKa 1 NPOBECTM NOBTOPHOE UCMbITAHUE.

6. npOBeCTM OaHHOE UCnbiTaHne And BCEX LUHEKOB
noaayvyn Cyxmx peareHTtoB, B T.4. pe3epBHbIX.

MUcnbiTaHne pacxogomepa 6neHgepa

Ecnu 06bem eMKOCTU He NO3BONSET, AAHHbIA TECT MOXHO
nNpPonycTuTb, HO NpPY ycrnoBun npoBeaeHns muHu-MPrl. Hu
npu Kaknx obcToATeNnbLCTBax He NPOBOANTL OCHOBHOW [MPT1
npu HencnpaeHbIX pacxogomepax. Heobxogmumo cnegutb
He TONbKO 3a TeM, YTODbl OTKITOHEHMS B KOHEYHbIX
UTOrOBbIX NOKa3aHUAX He npesblwany 5%, HO 1
konebaHWsi CKOPOCTU 3aKaykum BO BpEMS UCMbITAHUS He
npesbiwanu 5%. Noatomy, BbINONHEHNE AAHHOTO
ucnelTaHua TpebyeT 3anucu nokasaHui Ha guarpamme.
[nsa aToro Heob6xoQMMO HanuM4yme 2 eMKOCTen, oaHa u3
K%TOprX [omkHa 6bITb 06beMOM, NPUMEPHO paBHbIM 20
M.

Dry Additive Auger Calibration Procedure

1. Fill the Dry additive hopper with a known
weight of dry additive so the exposed auger is
completely covered. Make sure there is
enough for the test so you do not continuously
have to refill the hopper.

2. Set pump rate (Usually Designed Frac Pump
Rate). Set the Dry additive auger
concentrations at the lowest concentration
designed for the Frac Treatment and insure
the computer has been set on automatic.

3. If you are going to simulate pump rate back
into a Frac Tank, insure that you have a
bucket to collect all of the breaker into as we
do not want to contaminate the Frac Tank with
breaker.

4. Start the Dry Additive Auger. Do not touch
pump controls! This is an automatic test and
the Dry additives must be set into the
“Automatic Mode” so the computer is
controlling the rate. All Dry Additives must be
entered into the onboard computer as
“Concentration (kgs/m3)” and “Not” rate
(kgs/min).

5. With a stopwatch, record a 1 or 2 minute test
then weigh the amount of breaker receives on
a weigh scale. If test is <5% error, proceed
with the Frac Treatment. If the test >5% error,
repair or recalibrate the dry additive auger and
retest.

6. Perform the same test procedure for all dry
additive augers including backup augers.

Blender Flow Meter Test

If sufficient tank capacity is not available, this test can
be skipped, but only if a datafrac / minifrac is to be
pumped. Under no circumstances will a propped Frac
be pumped before the flow meters are validated. Not
only must the ending totals be within 5%, but the pump
rate during the test cannot fluctuate more than 5%.
Therefore, the ability to chart this test is required. This
test requires 2 tanks, with one capable of receiving ~20
m® of fluid.

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1

AQ



=y Wug
/ fl “i
Bt

1. 3amepaTb 1 3anncatb YPOBEHb XUAKOCTU B 06emx
€MKOCTSIX.

2. CHaTb nokasaHusa ob6omx cyeT4YNKoB Bnengepa n
3anucaTb. OBHYNUTbL NokasaHWs CHETYMKOB Nepen
Hayarnom UcnbliTaHUs.

3. TMoaroToBUTbLCS K 3aNUCK AaHHbIX MO KaXXAoMy
pacxogomepy u neyaTu B Buae rpadumka (pacxon —
NPOMEXYTOK BpEMEHM). YCTaHOBUTb LUKany Ans
onpeaeneHus I'IOFpeIJJHOCTM 5%. Hanpumep, ecnn
pacxod paBeH 1 m 3/MuH, YCTaHOBMUTb LUKany B
avnanasoHe 0.9 go 1.1.

4. Wcnonb3oBaTb TOMbKO BCAcbIiBAKOLLUIA HAcoC.

5. YcTaHOBWTb 3aOBWXKM HA GneHaepe Takum
obpasom, 4To6bl 060MTM MUKCEP M YTOOLI YPOBEHb
BOAbl B MUKCEPE HE MOBIMUAN Ha NOoKa3aHus
pacxogomepa.

6. BbINONHWUTL TECT NPY NPOEKTHON CKOPOCTU 3akaqku
HaCOCOB, eCI BO3MOXHO, HO He MeHee 1M /MuH B
TeyeHne 10 MUHYT.

7. TpounsBecTn 3amepbl B 0GENX EMKOCTSIX.

CyeTuunkmn pacxoaomMepoB:

v\ DOIMKHbl NOKa3blBaTb B npepenax 5% NOrpeLwHoOCTHn
oT (baKTI/ILIeCKVI 3aKkaynBaemMbix 06bEMOB;

v\ He OO0JKHbI AaBaTb ckaykoobpasHbIx NokasaTtenen
pacxofoB BO BpeMsi UCMbITAHUS, OTKITOHSIOLMXCS
oT Heobxoammoro pacxoga 6onee yem Ha 5%.

T.e., Aaxe ecnv c4eTYMK pacxo4oMepa nokasbiBaeT B
npegenax 5% norpewwHoCcTn N3MepeHHoOro obbema, Ha
rnokasaHusl pacxogomMepa Henb3si nonaratbesi, ecnv no
auarpamMmme CKOpOCTb 3akayku NocTOsIHHO konebneTcs +/-
5% T.e. B crniyyae, ecnu 3agaHHbIN pacxod cocTaBnsaeT

1M /MMH N OH He BblaepxmBaeTca B npeagenax 0.95 go 1.05
M3 /MUH, Heo6x0QMMO NPOBECTM MOBTOPHOE UCMbITAHME.

Ecnu BHe gonycTuMbIX Npeaenos, yCTpaHUTb Npobnemy u
NPOBECTU NOBTOPHOE UCTbITaHKE.

Ecnu norpelwwHocTb > 5% HO < 7%, MOXHO NpoaorkaTb
paboTy npu ycnosuu, 4to aHanua Fann 50 nogteepxaaet
yAOBNETBOPUTENBHOE KA4YECTBO XXUAKOCTU NPU OTKIIOHEHUN
obbema nobasok Ha +/- 10% .

PaboTa He MOXeT BbINOMHATLCA NpU OTKNOHeHUsX > 10%.
Mposeaenune NPl gomkHO GbITb NEpEHECeH0 Ha aApyromn
CPOK [0 peLleHnsi Npobrembl.

Limknuuyeckoe ucnbitTaHue 6neHaepa u
rmapaTtauMoHHON YCTaHOBKM

1. Strap and record both tank volumes.

2. Read and record all of the Clean Fluid and Slurry
Flow meter totalizers. Zero totalizers before
beginning test.

3. Prepare to record data for each flow meter and
print out in chart form (rate vs. time). Set the chart
scales so that 5% error is easily recognizable. E.g.,
if the rate is 1 m%min, set the scale at 0.9 to 1.1.

4. Use “Only” the suction pump.

5. Set the valves on the blender to bypass the tub so
the rates are not affected by tub level.

6. Conduct test at the deS|gned Frac rate, Testat a
minimum rate of 1 m*/min for 10 minutes if Frac
rate cannot be achieved.

7. Strap both tanks.

Flow meter totalizers must be;
v" Within 5% of the actual volume pumped.

v' Rates must not show erratic rates during the
test of more than 5% from target rate.

l.e., even if the flowmeter totalizer reads within 5% of
the strapped volume, the flowmeter will fail the test if
the chart indicates the rate con3|stently fluctuates > +/-
5%. E.g., if the desired rate is 1.0 m */min and the rate
is not generally maintained within a range of 0.95 to
1.05 m*min, a retest is required.

If not within acceptable limits, rectify problem and
retest.

If error is > 5% but < 7%, job may continue but “Only” if
Fann 50 tests have been run confirming the fluid will
still be OK if additive volumes are +/- 10%.

Job cannot progress if error > 10%. Postpone frac until
a solution is obtained.

Blender/Hydration Unit Additive Cycling
Test
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Mocne npoBeaeHUst «BeAepHbIX TECTOB» (HACOCOB Noaayu
XNOKMUX N cyxmnx obaBokK), a Takke pacxo4oMepoB,
KannbpoBKN U NPUHATUSA pe3ynbTaToB NpeacTaBUTeENem
THK-BP npoBectn uuknuyeckoe ucnoitaHne bneHgepa nnu
rmgpaTaunoHHO YCTaHOBKN.

YCTaHOBUTb KOHLEHTPaLUMI0 Ha Hacocax nogayvm XuaKkon
XUMWUU U CYXUX peareHToB aHarnormyHon ycTaHOBNEHHOMY
3Ha4YeHMI0 NPU NPOBEaEHUN «BeAepHbIX TeCToB». Bo Bpems
LUMPKYNALUN TEXHOIOTMYECKMX EMKOCTEN Npy paboyem
pacxoge (Hanp. 3 M3/MMH) N YCTAHOBMNEHHbIMW 3HAYEHNAMN
KOHLEHTpaLUWUi XXUOKUX U cyxmx ob6aBOK cornacHo ausarHa
'PIM, cHM3nTb pacxog bnengepa unun rmgpataumoHHoOM
YCT@HOBKW A0 NPUMEPHO MOMOBKHbI OT MPOEKTHOTO.
3adukcmpoBaTb BPEMSsI peakuum CUCTEM NOJAuYUN CyXmX U
Xnakux nobaBok Ha n3MeHeHne pacxoga. MakcumansHo
[OMyCcTMMOE BPeMS peakunn Ha KOPPEKTUPOBKY
KoHUeHTpauun coctaBnseT ~10 cek. Ecnu Bpems oTknuka
npesbiwaeT 15 cek., NPOBECTU KOPPEKTUPOBKY
rMapaBNYECKNX UMK SNEKTPOHHbBIX MOAYNEN KOHTPONS
CUCTEMbI ¥ NPOBECTU UCMbITAHNE 3aHOBO.

MpoBecTn aHanorn4yHoe ncnbiTaHne B 06paTHOM Nopsiake,
HaudnHaga ¢ pacxoga 1,5 M%/MUH 1 NoBbIWAS oo 3 M3 IMUH.
TpeboBaHMs K UCMbITAHNIO aHANOMMYHbl ONUCaHHBIM BhbILLE.

3HaueHus paboyero pacxoga v KOHLEHTPaLMUN MEHSAIOTCS
OT OZHOW onepauun K Apyroi, No3ToMy ykasaHHble Bbille
3HaYeHUsi NpuBeAeHbl TONMbKO B Ka4eCTBe NPUMepoB.

lpumeyvaHue: mpebosaHue THK-BP: npu nposedeHuu
«8edepHbIX mecmos» 3aK/r4yaemcs 8 obss3ameribHol
peaucmpayuu napamempos ucrbimaHuli 8 cmaHyuu
koHmpons. [Mpu omcymcmeuu 3anucu 0aHHbIX
ucneimarud no 3anpocy THK-BP Ha komnaHuto
Hanazaromcs wmpacgpHble caHKyUU unu el Moaym
omkasameb 8 oriame KoHKpemHoul pabomel.

TpeboBaHusA, npeabABNAeMble K
nnoTHomepam / yCrnoBusi UX NPUMEHEHUs

Mpn npoBeaenun NPT, 3akayvkn rpaBuiiHoOro unbTpa u
NPonnaHTHON NPo6KN HEOBX04MMO NCMONb30BaTb
paguoaKkTUBHbINA NIIOTHOMEP, KOTOPbIN yCTaHaBNMBaETCS B
NVHUM Nofayn pacTBopa HNU3KOro /UM BbICOKOTO
naBneHnsi. PagnoakTnBHbIN NAIOTHOMEpP AOSMKEH
obecne4ynBaTb NokasaHUSA NIIOTHOCTU U BO3MOXHOCTb
3anuncu guarpamm 1 nokasaHuin CUCTEMOW 3anncu AaHHbIX.

MpepoctaBnTb OKYMEHTauUMo No npeabiaywemy MPr,
noATBEPXAAoLWy TOYHOCTb NOKasaHUs NNIOTHOMEPOB
UINKM LWHEKOB NponnaHTa B npeaenax 5-npoueHTHon
NMOrpeLUHOCTH.

Once the bucket tests (Liquid & Dry) and flow meter
tests have been performed, calibrated and accepted by
the TNK-BP representative, perform a cycle test with
the blender or hydration unit.

Set all of the Liquid Additive pumps and Dry Additive
auger units at the same concentrations as when the
Bucket Tests were being performed. While circulating
the Frac Tanks at the designed Frac Treatment rate
(i.e. 3 m3/min) and all the Liquid Additive and Dry
Additive concentrations are set as per the Frac
Treatment designed concentrations, lower the rate of
the blender or hydration unit down to a rate +/- half of
the designed Frac treatment rate. Measure the
response time that it takes for the Liquid and Dry
additive systems to stabilize themselves. An acceptable
response time for the Liquid and Dry Additive systems
to stabilize and the correct concentration is ~10
seconds. If the response time is >15 seconds, the
control modules (hydraulic or electronic) need to be
corrected and the test performed again.

Perform the same test in reverse by taking a rate of 1.5
m®/min and increase it to 3 m*min. All of the same test
requirements as listed above will apply.

Different rates and additive concentrations will change
from job to job so the above listed rates are only used
as examples.

Note: When the above Bucket/Calibration tests are
performed, it is a requirement of TNK-BP that this
procedure be recorded by the Data Van unit on
the pumping location. Failure to supply this
documentation when requested by TNK-BP could
result in a reduced or rejected payment of
services for that particular treatment.

Densometer Requirements / Validation

All Frac Treatments, Gravel Packs and Proppant Plugs
when pumped, require a Radio-Active Densometer in
the Low Pressure and/or High Pressure Slurry pump
line. The RA Densometer must have the ability to
deliver density readout and the ability to be charted and
recorded by the Data Recording system.

Provide documentation from the prior Frac treatment so
that the densometer or proppant screw can be verified
that it was ~5% error.
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B kayecTBe NogobHOro AOKYMeHTa MOXET BbICTynaTb
AvarpaMma nposegeHus npeapiaywero MPM, npu ycnoeum
1cnonb3oBaHUsi TOro e camoro obopyaosaHus. Ha
avarpaMme JOJKHbl 6bITb NpeAcTaBneHbl AaHHble
NNoTHOMepa, pacyeTHast NNOTHOCTb (YncTas
XMOKOCTb/CMECH) 1 AaHHbIE LUHeKa ANs NPOBepKu. .

TpeboBaHus Nno ob6ecneyeHnIo KayecTBa Npwm

paboTte ¢ rugpatauMOHHON YCTAaHOBKOM U NpU
3amMeluMBaHUM rens B Npouecce 3akavku («Ha
neTty»)

B Tekywien pbiHOYHOM cuTyaumm meTtog AobasneHus
peareHTOB B TEXHOMOMMYECKYH XUOKOCTb B npoLecce
3akayku («Ha neTy») obnagaeTt psiAoM NpakTU4ecKux
NPeNMyLLECTB, B T.4. 3KOHOMUSI BPEMEHW NPU NPOBEAEHUM
"PI n cokpaleHne pacxoaos.

Momnmo npeumyuicTs, MeToa AobaBneHus peareHTOB Npu
3akauke obnagaet psaom HepgocTaTkoB. OCHOBHbIE
npobnembl CBA3aHbI C OTCYTCTBMEM Npouenyp
obecneyeHnss KOHTPONS KavyecTBa B MOMEBbLIX YCIOBUAX.
HepocTaTouHbIV ypOBEHb Npoueayp KOHTPOns kadecTBa
NpPUBOAMT K HU3KOMY KayecTBy npoBoauMbix NP1 «Ha
nety».

TpeboBaHust THK-BP ko Bcem cepBUCHBIM KOMNaHUAM,
ncnonb3yLwmM MeTo Ao00aBKM peareHToB «Ha neTy»,
3aKMYaTCa B HANUYUKU Y KOMNAHWUKW CreaytoLnx BuaoB
cneunansHoro obopynoBaHus:

1. OnEeKTPOHHbLIN BUCKO3MMETp, paboTatowmi B
peanbHOM BpemeHu. [aHHbI npnbop OOMmKeH
UMeTb UM pPOoBbLIE NOKa3aHWsi U BO3MOXHOCTb
pervcTpauuy napaMeTpoB B CTaHLUWN KOHTPOSIS.

2. Wameputenb pH, paboTtatowmnin B peanbHOM
BpeMeHu. [laHHbIN Npnbop Takke AOMKEH UMETb
LMdpoBOM ANCNIIEN N BO3MOXHOCTb BbIBEOEHUS U
pervcTpauuy napaMeTpoB B CTaHLUWN KOHTPOSIS.

3. TepmomeTp, paboTaroLwmnii B peanbHOM BPEMEHM.
[aHHbIN NpUBop Takke AOMMKEH UMETb LMdPOBON
ancnnen n BO3MOXHOCTb BbIBEAEHUS U
pervcTpauny napaMeTpoB B CTaHLUWN KOHTPOSIS.

Mepepn Havanom npoBeaerHus MNPl ¢ pobasneHnem
peareHTOB «Ha fieTy» ¢ 0COOO0M TLWATENbHOCTbIO
TpebyeTcs NpoBEPUTL U 3anMcaTb BPEMS BblAepXXUBaHMS.
CreneHb ruapartaumm 6a3oBoro rensi Ko BpeMeHu
pgoctuxkenunsa 2/3 ot ob6bema HKT gornkHa coctaBnsATs 90-
95%.

Mpu ncnonb3oBaHWM CEPBUCHOWM KOMMNaHWEN 3arenneBaTens
Ha yrneBoJOpPOAHOW OCHOBE Npw noarotoBke 6a3oBoro
nonMMepa Ha kaxgom o6bekTe Heobxoaumo
npefocTaBnNATb NOAPOOHbLIN rpaduk (C ykasaHMeM
COOTHOLLUEHMS yaoenbHOro Beca 3arenueaTensi 1
TpebyeMow KOHLEHTPaLMM AN NONyYeHUs MPOEKTHOM
3arpysku rens). [pu oTCyTCTBMM JAHHOIO AOKYMEHTa Ha

The previous job chart/graph will be acceptable as long
it was the same equipment being used. Densometer,
Calculated Density (Clean vs. Slurry) and Auger
readings must be listed on this graph for verification.

Hydration Unit or “On the Fly” QAQC
Requirements

“On the Fly” mixing has many practical benefits to
Fracturing Techniques in today’s market. There can be
considerable time savings on Frac Location with the
added benefits of costs savings.

With the benefits of “On The Fly” mixing also come the
problems associated with it as well. The biggest
problems encountered are associated with a lack of
“High Quality” accurate QAQC procedures that are
applied and enforced in the field. Poor QAQC
procedures will lead to poor quality Frac Treatments
with On The Fly mixing.

TNK-BP will require the following pieces of equipment
in place prior to any Service Company utilizing an “On
The Fly” mixing technique and fluid system:

1. Real time Electronic Viscometer. This unit will be
required to have a digital readout and the ability to
be displayed and recorded by the data van on
location.

2. Real Time Ph meter. Again, this piece of equipment
will be required to have a digital display and the
ability to be displayed and recorded by the data van
on location.

3. Real Time Temperature meter. Again, this piece of
equipment will be required to have a digital display
and the ability to be displayed and recorded by the
data van on location.

Prior to an “On The Fly” fluid system being pumped on
any Frac Location, residence time will have to be
closely checked and documented. Base gel must be
90-95% hydrated to the Frac Designed gel loading
concentration by the time the fluid reached 2/3 of the
tubing volume.

If the service company is using Oil Based Slurry gellant
for their base polymer, a detailed graph (showing the
relationship between Sp.Gr of the Slurry Gellant and
the concentration required to meet the designed gel
loading) must be supplied on every Frac Location.
Failure to produce this document on a Frac Location
will result in the delay of the Frac Treatment until that
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obbekTe npoBeneHue NPl 6yaet oTNoXeHO Ao ero
npegocTaBreHns. MicnbiTaHus Ha yaenbHbI BEC CMecu
SBNAKOTCSA CTaH4APTHOW Npoueaypoi KOHTPOSs kayecTBa
nepeg nposeaeHnem kaxxagown onepaumm no Pr1.

D. Bo Bpemsa npoBeaeHus padoTbl

B3anmopeuncreue

1. TlprvoputeTHbIM MOMEHTOM siBNsieTcs obecneveHmne
B3aMMOLEWNCTBUSA MEXY OTBETCTBEHHbIM 32 06paboTKy
WHXXEHEePOM noAapsifyvka u cynepsansepa unm
nHxeHepa THK-BP no MPI1. [lpyron nepcoHan npu
HeOOXOAMMOCTN MOXET NMOKUHYTb CTaHLMIO
ynpaerneHusi. OrpaHmunTb KONMYECTBO NepcoHana,
KOTOPbIN JOJMKEH HAXOAUTLCS B CTAHLUMK KOHTpons. B
CTaHLUMW KOHTPONS AOMKEH HAXOAUTLCS UMEHHO TOT
nepcoHarn, KoTopbIi HENMOCPEACTBEHHO y4acTBYeET B
nposegeHun pabor.

2. Pabota He moxeT ObITb Ha4YaTa 6e3 YyCTHOro
paspeleHus cynepsansepa PN THK-BP.

3. [pwu BO3HMKHOBEHMM Kakux-nnbo npobrnem B npouecce
nposaeHusa Pl otBeTcTBEHHbIN 3a [Pl /uHxeHep MNPl
noapsgYvka o6a3aH HemeaneHHo yBeAOMUTb
nHxeHepa THK-BP. 310 o4eHb BaXXHbI MOMEHT!

4. Tlo 3asBke 3akasumka cynepsansepy THK-BP no Pl
OOIMKHO GbITb MpeoCcTaBeHO NeperoBOpHoe
YCTPOWCTBO (B KOMMIEKTE C HayLIHUKaMM 1
MUKpOdOHOM), paboTarolee B TEX XKe YacToTax, YTo 1
cpencTtBa cBsa3n bpuragel MPr1.

HacTtpoiika ctaHuun ynpaBrneHus

*  CTaHuus ynpaneHus 4omkHa ObiTb OCHaLLeHa
cpencTBamMu Ans otobpaxeHus/3anucu Bcex
napameTpoB, NpegycMaTpmBaemblix CTaHgapTamu
THK-BP (cm. MpunoxeHne Ne4).

e Ob6ecneynTtb MOHUTOPUHTI (OTOBpaxeHne n 3anuck) 2
3anucen ycTbeBbix gasnenun Pl1, naBnenus 3aTtpy6ba,
2 3anucen nogadn cMecu, nogadun YNCTON XKUAKOCTH,
nofad Bcex peareHToB 1 MIOTHOCTM NponnaHTa,
BKIHOYas CyMMapHbIi 06beM B pexxume pearibHOro
BpemeHun. Takke obecneuntb oTobpaxkeHne n 3anucb
paboThbl HACOCOB W LWHEKOB nogayun opevikepa.

e Ob6ecneynTb Kak MUHUMYM 2 3annCU KOHLEHTpaLuumn
nponnaHTa n cyMmapHoro o6bema 3akadku. OgHo n3
nokasaHWu JOJMKHO NoCcTynaTth C NioTHOMepa.
CornacHo pekomeHgauun THK-BP 2-as 3anucob
KOHLIEHTpauuu nponnaHTa /cyMmapHoro obbema
3aKayky JonKHa BbIBOAUTLCSA N3 OTHOLLIEHUSI 3HAYEHWUA
nogaym CMecu 1 YNCTOM XMUAKOCTU. Takke cyllecTByeT
N TPETUIA BapnaHT — BpallleHMe LWHekKa nogaym
nponnaxTa.

document is supplied. Specific Gravity tests of Slurry
gel will be required as standard QAQC procedure prior
to every Frac Treatment when used.

D. During the Treatment

Communication

1. The number one priority is communication between
the Service Company Treater/Engineer and the
TNK-BP Frac Supervisor/Engineer. Others may
have to leave the data van if required. Limit the
amount of personnel inside the Data Van to only
those who are directly involved in the Fracturing
Treatment.

2. Job will not commence without verbal approval
from the TNK-BP Frac Supervisor.

3. Service Company Treater/Engineer must advise
TNK-BP Frac supervisor at once if any issue arises
during the job. This is very important!

4. If requested, the Service Company is required to
provide a portable radio and headset on the same
frequency as the Frac Team, to the TNK-BP Frac
Supervisor.

Frac Van Recording & Monitor Setup

* Please review Attachment # 4 to insure the Data
Van is displaying/recording all of the required
parameters for TNK-BP.

* Provide real time monitoring (plotting and
recording) of 2 Surface Treating Pressures,
Annulus Pressure, 2 — Slurry Rates, Clean fluid
rate, all additive rates and proppant density’s,
including totalizers. Backup additive pumps and
breaker augers must also be ready to be displayed
and recorded.

* A minimum of 2 Proppant Concentrations and
Totalizers must be displayed and recorded. One of
these readings must come from the densometer.
TNK-BP requires that the 2™ Prop
Concentration/Total be derived from Slurry Rate
vs. Clean Fluid Rate. A 3" option can also be
used, Proppant Auger rotation. TNK-BP would also
like to see the “Planned Proppant Concentration”
line generated in real time.
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I'IpennhoMTeano CHa4ana BbIBOAUTb Ha Aucnnen

KOHLUEHTpauuto pob6asok. Ecnu 310 He npencraBndaeTca

BO3MOXHbIM, BbIBECTU pacxoa.

YcTaHOBUTL LWKany pacxoda A06aBOK U KOHLEHTpaumm
TakMm 06pa3om, YTOObI Nerko onpeaensinoch
OTKNOHeHue Ha +/-5%. (Hanpumep. Ecnn 3agaHHas
CKOPOCTb Hacoca 2 n/MuH, HacTpouTb Wwkany ot 0 go 5
n/MuH, ¢ Tem, 4Tobbl Nerko onpegensncsa avanasoH ot
1.9 po 2.1 n/MuH.

OnpepennTb 1 3anucaTtb MaTepuarbHbIi 6anaHc ons
KaXgon CUCTEMBbI XXUOKOCTW B cneumansHon dopme
KOMMaHMK-noapsiavmnka.

Ha6nogeHue 3a pacxogomepamu

OnepaTop arperata B Ka4ecTBe OCHOBHOIO
nokasartens pa6oqero pacxoaa AoJKeH nonaratbCA
Ha NnokKa3aHuA MarHMTHOro pacxogomepa cmecu. I'Ile

NOBbILWEHNN KOHUEHTpaunn nponnaHTa BO BpeMA rer,

MexaHuyeckasi MOLWHOCTb 3X MiyHXepPHbIX Uin 5Tn
NNyHXepHbIX, HacocoB nagaet ao 90-92% ot
HOMMWHanNbHOW, B 3aBMCUMOCTUN OT KOHLEHTpauum
nponnaxTa. NMoaTomy, ecnv onepaTtop opueHTUpyeTcs
Ha NokKasaHusl cYyeTYMKa XOA40B NopLHs, 10-
NPOLIEHTHOE CHMXEHNE pacxoda MOXeET MMeTb
HexxenaTenbHble NocneacTBUS AN YCNELHOCTH
onepauuu.

CnnaHupynTe Bpems 3aMepoB Takum o6pa3om, 4Tobbl
NPOM3BECTUN 3aKayky JOCTaTO4YHOro o6bema Aob6aBok
ONS CHATUSI TOYHBIX MOKa3aHW U NPUHATMS Ha UX
OCHOBaHWUW peLLEeHus.

Ecnun Bpemsa o6paboTkn coctaBnaet meHee 35 MuH,
BbINONHUTL 3-4 3amepa rensi u1 4ob6aBoK BO BpeMS
CTUMYRALUMUMN.

Ecnu BO3MOXHO, NPOBECTM HE MEHEE OOHOro 3aMepa
BO Bpems 3akadkm 6ydepHOM XnaKkoctTm 4o Havana
3aKkadku nponnaHTa, 4Tobbl obecneunTs cobnogeHe
HOpPMbI O6aBOK M BO3MOXXHOCTb OCTaHOBKW HAaCOCOB B
cny4ae Heob6xooUMOCTM 10 MOMEHTA 3aKaudku
nponnaxTa.

Ecnun Bpemsa 06paboTkm npeBbilwlaeT 35 MUHYT,
yepenynTe 3amepbl 406ABOK U/UNM HaYano Kaxaomn
cTaauu (ecnv No3BoJsISieT BPeEMS cTaguun) Ans Toro,
4YTOOblI OCTAaBUTbL BPEMS Ha 3aNUCb AaHHbIX U
npoBeAeHNs crieaytoLLero 3aaMmepa, ecnv nokasaHus
HeBepHble UNK 3a NpegenaMmyn 4onycTUMON HOPMbI.

Ecnu ckopocTb nogayn nob6aBok nNpeBbillaeT
OOMyCTUMBIN Npeaen norpewwHoCcT, HEMeANEHHO
NpoBeCTM NOBTOPHbLIN 3amep. Ecnn 3amep
NoATBeEPXAAET OTKIOHEHNE, CKOPPEKTUPOBATL PACXOA
nyTeMm HacTPOWKKN KOHLeHTpaumm gobaBku Ha
yKasaHHbI npoueHT. Ecnn kakon-nnbo pacxopq

Preference is to display additives in concentration
and not rates. If this is not possible, work out an
acceptable solution to the problem.

Scale each additive rate/concentration such that a
+/- 5% variance is easily detectable. (E.g., if the
desired additive concentration is 2 Its/m>, scale the
chart from 1.8 to 2.2 Its/m* so that the range from
1.9t0 2.1 Its/m® is easily discernible).

Conduct and record additive mass balance for each
of the fluid systems on the Service Company Mass
Balance Spreadsheet.

Flow Meter Monitoring

Insure that the pumper operators are following the
Magnetic Slurry Flow meter rate as their primary
rate indicator. As proppant concentrations increase
during the Frac, the mechanical pumping ability of
a triplex or Quinteplex pump reduces to 90-92%
efficiency depending on proppant concentrations. If
the pumper operators are following a “Stroke
Counter” as their pump rate indicator, ~10% rate
reduction may have a detrimental outcome of the
Frac treatment.

Schedule the timing of the straps in such a manner
that a sufficient volume of the additive has been
pumped to have confidence the measurement is
accurate and a decision can be made from it.

If treatment time is less than + 35 minutes, perform
3 — 4 straps of gel and additives during stimulation
treatment.

At least 1 strap should be performed during the pad
prior to starting prop to ensure all additives are in
compliance and a shutdown, if necessary, can
occur before starting proppant.

If treatment time is greater than 35 minutes,
stagger the additive straps and/or the beginning of
each stage (if stage time permits) to allow time to
record the data and take another strap if the
reading appears erroneous or outside the
guidelines.

If the additive rate exceeds the acceptable margin
of error as determined by Fann 50 sensitivity tests,
confirm the meter readings with another strap
immediately. If the strap verifies the error, correct
the flow rate by adjusting the additive concentration
by the percentage indicated. If any additive rate is
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[obaBKku BbIXOAUT 3a 3aaHHbIN Npeaern, CM. outside the design range, refer to the variance
MHCTPYKLUMIO NO OTKNOHEHUAM NpunoxeHusa ona guidelines in the Appendices for the appropriate
NPUHATUSA COOTBETCTBYHIOLLNX MEP. action.
3amepbl nponnaHTa Proppant Metering
Bo3moxxHO npoBeneHne npubnumxxeHHOM NpoBEPKU A rough check on the densometer is possible if
nroTHOMepa, ecnun NPonnaHT BbIHAMAETCs 13 proppant is pulled out of a multiple compartment
MYIbTUCEKLMOHHOIO KOHTEHEpa, N0 OO4HON CeKkumn 3a proppant storage truck/unit, one compartment at a time,
OAVH pas, Unu Korga nepeble NopLMM NponnaHTa or if the initial proppant is pumped straight from a bag.
3akadmBaloTCca cpasy U3 Mellka. Bo Bpemsa paboTbl cpasy During the job, immediately when a compartment (or
e nocrne OnopoOXHEHUS Cekumn (Mnn MeLlKa) MHXeHep no bag) is emptied, the treater/supervisor should compare
"PI ponXeH cpaBHUTbL BEC C MOKA3aHMEM CYETYMKA this weight to both proppant Totalizers displayed.
nponnaxTa.
MpoGbI XuakocTun Fluid Samples
Cpoenatb aBe npobbl no 1 nuTpoB ¢ kaxgon ctagun MPT1. Collect two 1 liter samples from each stage of the frac.
Pasgenutb n npomapkupoBaTb Npobsbl. NMokasaTb Npobbl Split and label samples. Show sample to TNK-BP Well-
cynepsansepy THK-BP. Npocneants 3a npoBegeHneEM site supervisor. Insure that pH test reading and

namepeHunn pH n Temnepatypbl 4ns Kaxxaowm B3saTon npobbl | temperature readings are conducted on every sample
1 3a NnpefocTaBnNeHMeM 3TOM MHopmaLmm cynepBansepy taken and relay information to the TNK-BP supervisor.
THK-BP. NomecTnTb No ogHoM Npobe C Kaxxaown cTagnn Ha Put one sample from each stage into the water bath at
BOAsAHYIO 6aHio npu 3aboriHon TemnepaTtype. MNMponssoantb | BHT. Check hourly and record time at which sample is
€)XXe4yacCHyo NpoBEPKY M 3anmcaTb BPEMS HYaCTUYHON U partially and then fully broken. Preserve the other
NOSTHOW AeCTpyKumn rensa. XpaHutb BTOPYO Npoby B sample for one month for possible future testing.
TeyeHne Mmecsiua ans Bo3aMOXHoro 6yayuiero aHanusa. Mo | Discard after one month.

NpoLlecTBUN Mecsiia Npoby MOXHO BbIOPOCUT.

Mpo600TOOPHMKM AOMKHBLI NPeACcTaBNATbL cCob6on Gel Sample catchers must be a double valve assembly
KOMMOHOBKY M3 ABYX 3a4BWXEK, pacnofOXeHHY0 B 30HE and it must be situated in a communized slurry flow
obLlero noToka cmecu gns obecnevyeHns TwaTerbHOro area for accurate sample taking. There must be 2
oTbopa npob. B TexHonornyeckon o6Ba3Kke OOMKHO ObITb independent and separate sampling points on a Frac
He MeHee 2 He3aBUCUMBbIX U HECBSI3aHHbLIX TOYEK obopa. Treatment.

Bo Bpemsa nposeaeHus NPl Henb3a meHATb koHUeHTpauumn | Additive concentrations are not to be changed during
[Jo6aBokK, ecnun ToNbKO Takas HeobXoAMMOCTb He the Frac unless straps and pH confirm the need. l.e.,
noaTBepXaaeTcs 3aMepamm Xnakoctu un pH, T.e. “Visual Inspection” alone is not sufficient.

npoBefeHne TONbKO BU3yanbHOro 0CMOTpa He4OCTaTO4YHO.

Mpo6blI nponnaHTa Proppant Samples

B cooTtBeTcTBUM C TpeboBaHnamun AHW 56, B3ate no ogHon | Per APl RP 56, for each proppant type, catch one (1)

npobe ¢ cepeanHbl Kaxaoro 6yHkepa/oTCbInkM necka u sample midway thru each bin/sand dump and record
3aperncTpupoBaTb pe3ynbTaTbl CATOBOIrO aHanmsa. sieve results from field lab test sieves. Save the
XpaHUTb NONyYeHHble NPobbI B TEYEHME OOHOMO MecsiLa. samples for one month for future reference. Resolve
[lo npoBeneHus cneaywowen paboTbl yCTpaHUTb any proppant quality problem prior to the next job.

BO3MOXHble I'IpO6J'IeMbI C Ka4eCTBOM nponnaHTa.

E. NnaH genctenn B aBapumHomn E. Contingency Plans
cuTyauum

*  BO3MOXHOCTb Hanny4wmnm o6pasom BbINONHUTL * Like making a first impression, the best opportunity
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rmgpopaspbiB NPeAoCTaBnsieTcs OauH pas, kak u
Nnpon3BecTn nepBoe BrevaTneHune. Kak Tonbko
NponnaHT 3akadaH B NnacT, YCNeLWHO BbINONMHUTb
NMOBTOPHYIO CTUMYNSALUMIO OyaeT ropasio CrioxHee.
MoaTomy, B 06a3aTenbHOM Nopsaake Heobxoanmo
MMEeTb NnaH AeNCTBMI Ha cny4yan HenpeaBnaeHHbIX
obcToaTenbcTB. CobbITUSA, KOTOPbIE CTOAT TOrO, YTOObI
npMocTaHoBUTbL PaboThbl:

® I'IOTep9| nokasaHu Unm 3Ha4nTenbHoOEe OTKITOHEHNE B
nokKa3aHnAx pacxogomepa.

*  OTKNOHEHUS B pacxode BaxHbIX JoOaBOK (akTuBaTopa,
Kpocc-nnHkepa n 6ycdepoB) oTknoHseTcs 6onee 4yem
Ha 10%.

® I'IOTep;| nnn 3HavnTesnibHoe cokpalleHmne nogayum
HacCOCOB.

® I'IOTep9| noaayun nponnaHTa 6e3 ABHbIX NPUYNH.

* [loTeps KOHTPONs Hag aBTOMaTUYECKON nogaden
[no6aBok.

1. MpekpalweHue paboTbl BO BpeMs 3aKauKu:

a. bydepHon xmnakoctTn — onepaums He CTaBUTbCA MNog
yrposy, ecnv pabota NnpuocTaHOBIEHa Ha dTane
3aKaudkn NOAYLLKM.

b. PaHHMe cTaguu nponnaHTa — ecnu npodnemsl
NPOV30MAYT Ha paHHUX CTaaUsIX 3aKayku NponnaHTa,
YTO MOXET HeraTMBHO cKas3aTbCA Ha BbINONHEHUN
rmgpopasphbiBa, MPOM3BECTU NepenpoaaBKy
nponnaHTa NMMHEeNHbIM refieM MUHUMyM 1.5 ot
ob6béma HKT , 4Tobbl NPOTONKHYTL NPOMNMNAHT B
KOHeL TpeLUWHbl, YTO AOIMKHO B OyayLiemM No3BonnTb
OCYLLIECTBUTb MOBTOPHYIO MOMbLITKY NpOBeaeHUs!
rmgpopaspblBa.

c. Ha nocnegHux ctagumsax 3akadkv nponnaHTa, KOHEYHO
e, ecTb KpUTMYeckas Tovka, nocre KOTopon, B
crny4vae BO3HWKHOBEHWSI NPOGIeMbl Hauny4yiem
BapuaHToM GyaeT NpocTo AoBecTn paboTy 40 KOHUA,
He cTapasiCb YCTpaHWUTb BO3HMKLUYIO Npobnemy. OTo
YMCTO SKOHOMUYECKOE peLLEHME, KOTOPOE OOSMKHO
npuHumaTtbea cynepsansepom THK-BP coBmecTHO ¢
OTBETCTBEHHLIM 3a npoBeaeHne MPI1/mHxeHepom
CEPBUCHOI KOMMaHNW.

Mpyn yyacTumn cepBUCHOM KOMMNaHUKU — noapsiaymka
HeobxoaMMo onpenennuTb 4ENCTBUSA Ha crydan
BO3HMKHOBEHUS1 0CODbIX CUTYaUuWiA, ANS Yero
npeaycMoTpeTb OCTAHOBKY MM NpPoAoIkeHne paboT Bo
BpeMsl BbllLieyka3aHHbIX cTaguin. PekomeHayeTcs
paspaboTtaTtb 00WmMi NnaH gns Bcex paboT ¢ 0gMHaKoBbIM
TUMOM XWUAKOCTU. B criy4ae cMeHbl TMna XuakocTu
pekoMeHayeTcst NoAroTOBUTbL anbTepHATUBHbIV MaH.

2. NnaH gencTBUM No 3ameHe 6ycepHOMn

to pump a good frac is the first time. Once proppant
is placed in the ground, a successful re-frac is
significantly more difficult. Therefore, pre-planning
for unexpected events is a prudent action. Events
that merit aborting the job are:

Loss of or significant error in the fluid or additive
flowmeters/pumps.

Critical additive (activator, cross-linker, buffers) rate
off by >10%.

Loss of or significant reduction in Frac pump rate.

Loss of proppant feed for any reason.

Loss of metered addition control of additives.

. Aborting a Job During the:

a. Pad - the frac is not jeopardized if the
job is shut down during the pad.

b. Early proppant stages — If a problem
develops during the early stages of
proppant that might jeopardize
completing the job, over flush the
proppant well away from the wellbore
by at least 1.5 Linear Gel tubing
volume to move the proppant to the tip
of the frac. Ideally, this should allow a
second “first” attempt at a frac.

c. Late proppant stages — There is of
course, a “point of no return” where at
some point in the job, it is probably
best to “live with what you've got” if a
problem arises. This is purely an
economic decision that the TNK-BP
supervisor should make with the
Service Company Treater/Engineer’s
support.

Specific contingency plans should be developed with
the Service Company’s involvement to better define the
specifics of where or when to abort a job during the
above stages. One overall plan is recommended for all
of the work conducted in that field if the fluid types are
the same. A second plan should be generated if there
is more than one fluid type.

2. Pad Replacement during a Shutdown in
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XUOKOCTU NP OCTAHOBKE 3aKa4dku

a. Heobxogmmo npegycmoTpeTb Mepbl Mo 3aMeHe
OydepHON XXMOKOCTU B CBA3N C OCTAHOBKOW 3aKa4ku
3TOM CTagun.

b. PeaynbTtatbl apdpekTBHOCTN MUHK-TPTT LOMmKHbI
NO3BOSUTb MHXEHEPY CEPBMCHON KOMMNAaHMM
NPOM3BECTU pacyeT CKOPOCTU (PUNbTPALIUM XXNOKOCTHU B
nracTt BO BpeMs 3akayku 6ydepa.

Cc. YMHOXMTb 0bLLee BpeMs OCTaHOBKM Ha CKOPOCTb
yTeyek B nnact, 4o6aBUTb NONYYEHHbIN 06BHLEM K
obbemy ocTaBLuerica 6ydhepHON XNULKOCTU 1
BO306HOBUTL paboTy.

3. MnaH gencTBun No yCTpaHeHuo npobnem
C noaaepKaHMeM NOCTOSIHHOro pacxoaa
arperarToB.

Ecnu He ygaeTcs 4oCTMYb 3a4aHHOro pacxoaa:
a. Bo Bpems 3akayvkm OydepHON XXnaKkocTu

i M3-3a CNULIKOM BbICOKOrO AaBrieHust
3aKa4kuy, NpekpaTnuTb 3aKadky C NpuMeHeHnem
nocrteneHHoro

CHWXEHWA pacxoda, 3anucaTb AaBleHne
MOMEHTarnbHON OCTAHOBKM, ONpeaennTb, CBA3aHa nn
npob6nema c rpagueHTom MPI1, YypeamepHbIM TPEHMEM
B nepdopaLMOHHbLIX OTBEPCTUSIX, U3BUIUCTOCTBIO
NPUCTBOSBbHOM 30HbI UM YPE3MEPHBIM TPEHNEM
XMOKOCTU. NPOKOHCYNbTUPYNTECH C UHXEHEPAMU
cepBucHon komnaHuun. MNMonpobynTe
nepenpoeKkTMpoBaTh Aun3aliH npy 6onee HU3KOM
pacxofe.

ii. Mo npuunHe oTkasa obopyaoBaHUS, yCTPaHUTb
npobnemy 1 3aHOBO NPOBECTU OnepaLmio.

b. Bo Bpemsa cTagui 3akayku nponnaHTa:

i. Ecnn nmeetca goctatoyHoE KONMYECTBO XUOKOCTU U
pobaBok, YONMUHNTB CTagun ¢ nponopunoHarbHbIM
COOTHOLUEHNEM (*)aKTW—IeCKOFO 1 3agaHHOro
pacxoaa. Ecnun Bo3amMOXHO, npon3secTtun
KOMNbOTEPHOE MOoAdeNTMpoBaHNe AnAa KOPPEKTUPOBKU
rpachKa 3aKa4ku nponnaHTa Anda A0CTUXEeHUA
Heobxogummonm reoMeTpun TpeLnHbI.

ii. OgHako, ecnn HeobXo0AMMO AOCTUYb BaXKHbIX Lienen
Ouv3aiiHa, Hanpumep, 3akadka nocrneaHern ctagum
nponnaHTa, MPOXOXAEHWE NponnaHTa co
CMOISIHBIM MOKPLITUEM Yepes nepdopaunto, Toraa
pekoMeHayeTcs HaYyaTb AaHHble cTaguun paHblue,
Yyem no AunsanHy (YMeHbLIUTb UM NPONYCTUTb
CPEAHIO CTaauto 3akadku), B crnydae
BO3HMKHOBEHUS NPEXOEBPEMEHHOMO 3aneyaTbiBaHNUs
TPEeLUUHBI.

the Pad

Another contingency plan that must be developed
is pad replacement due to a shutdown during the
pad.

Based on the minifrac efficiency, the Service
Company engineer should be able to calculate the
leakoff rate during the pad.

Simply multiply the total shut-in time by the leakoff
rate, add this volume to the remaining pad and
restart the job.

3. Pump Rate Problems:

If unable to achieve the planned rate:

a. During the Pad:

ii. Because the treating pressure is too high:
shut down using a Step Down test, record

ISIP and determine if the problem is
underestimated Frac gradient, excess
perforation friction, near well bore tortuosity, or
excessive fluid friction. Consult Service
Company engineers for resolution. Consider
redesigning job at lower treatment rate.

iii. Due to equipment failure: shut down, remedy
the problem and start the job over.

b. During the Proppant Stages:

i. If enough fluid and additives are available,
extend the stages proportionally to actual
versus desired rate. If possible, rerun Frac
simulator to alter proppant schedule as
necessary to achieve desired Frac geometry.

ii. However if there are critical design goals that
need to be accomplished, e.g., a final
proppant concentration, getting RCP into the
perfs, then it is recommended those stages
be started earlier (reduce or omit a middle
stage) than designed in the event the well
should screen out early.
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4. lNnaH gencTBMN NPU HEBO3MOXXHOCTU
nopgnep)XXaHUA 3ag4aHHOM KOHUEeHTpaLuum
nponnaHra:

npOBepMTb JIMHUIO OT NecKoBo3a U NpnemMHoro
OTBEPCTUA A0 LUHEKOB Unn npunema 6neH/J,epa Ha npegmMeT
HanmMuusa 3abmBaHns NNHUN nponnaHToMm.

Ecnu koHueHTpaums TpebyeT npeBbileHnst obbema
emMKocTu 6rieHgepa unu GyHkepa nponnaHTa, YMEeHbLUNTb
noJady Hacoca O YPOBHS, NO3BOMSAOLLEro noaaepXmeaTtb
3ajaHHy KOHLEeHTpauuto nponnaHTta. Ecnu no3sonseT
BpeMs, eLle pa3 NpoOBECTU MOAENMPOBaHNE AN
onpeaeneHns HeobxoaMMblX U3MEHEHNI B rpadhmke
3aKadku nponnaHTa.

F. 3aknountenbHble paboTbl
nocne oo6padoTku

BbInonHWUTL pacyeT GanaHca Macchl BCEX MaTepuarnos.
3anonHuTb hopMy BGanaHca Macchl, NpeayCMOTPEHHYHO
KomnaHuen-nogpsadnkom. OTyntaTbes nepeq
cynepsansepom Pl komnaHun THK-BP B TeueHne vaca.
CpaBHUTb hbakTnyeckme 00beMbl XKUOKOCTN, XMMOo6aBok
W NponnaHTa ¢ nokasaHusMmn pacxogomepos. Ecnn
pacxoxaeHue npesbiwaeT 5%, yCTpaHUTb BO3MOXHbIE
Henonagku nepen Havyanom criegyowmx onepauuin no
ren.

lMpumeyaHue. [Npoepamma delicmautli 015 MPOBEPKU
MOYHOCMU WHEKOB rpornaHma:

BblyecTb 3Ha4YeHWe nokasaHuin YACTON XKUOKOCTU U3
obuero npokayaHHoro o6 bema — nony4nTca obbem
3aKa4yaHHOro nponnaHTa B M2, [ns nopgcyeTa TOHHaxa
YMHOXUTb NOMyYeHHbI 06bEM Ha yAerbHbIN BEC
nponnaHTa. CpaBHUTL NOMy4YeHHOEe 3HaYeHue ¢
(haKTM4YECKOW MacCcoi OCTaTKOB NponnaHTa U NnokasaHnsMm
cymmaTtopoB. OKpyrnuTb 3HavyeHns o 5%.

npOCJ'Ieﬂ,MTb 3a 06sa3aTenbHbIM B3BELLMBAHMEM OCTATKOB
nponnaHTa B NeCKOBO3€ nepen Bble3gom 6pmra/:|,b| C KyCTa.
[lns B3BewmBaHns NMPUMEHATb TOJIbKO cneuunaribHble BeChl,
TOJbKO «BM3yaJ'IbeIl71 OCMOTPp» HEe A0oNnyCKaeTCA.

3anonHuTtb opmy KoHTponsa kavyectea THK-BP. Bkntountb
B OKOHYaTesbHbIM OTYET No ob6paboTke.

Mpeanctasutens THK-BP n nHxenep MNPl komnanmm-
noapsa4Yvka AoMmKHbl 00cyanTb hakTudeckme obbembl
nobaBok/pacxoapl, NpeBbILIaoLLne yCTaHOBNEHHbIN
On3aliHOM AmManasoH, a TakXke cornacoatb nraH
KOPPEKTUBHbIX MeEpP, KOTOPble HEOOX0AMMO NPEeANPUHATL 4O
nposegeHusa cnegytouwiero MPI1.

3anucb pe3ynbTaToB CUTOBOIoO aHasnmaa Bcex OTO6paHHbIX

4. Inability to Maintain Designed Proppant
Concentration:

Check for any blockages in and around the proppant
flow from the proppant storage container or the
proppant intake point to the augers or gates into the
blender unit.

If the proppant concentration results in exceeding the
capacity of the blender or proppant field bin, reduce the
pump rate to a point where the desired proppant
concentration can be maintained. If time permits, re-
run Frac simulator to determine what changes, if any,
are necessary to the proppant schedule.

F. After the Treatment

Conduct mass balance calculations for all materials.
Record on Service Company mass balance form.
Include with TNK-BP final report. Report results to
TNK-BP Frac/Well site Supervisor within an hour.
Compare the actual volumes of fluid, additives, and
proppant to their respective totalizers and planned
volumes. Any variance outside 5% should be resolved
before pumping the next stage or treatment.

Note: To verify the accuracy of the proppant screws:

Subtract the clean fluid volume from the slurry volume
to obtain m> of proppant. To obtain tonnes of proppant
pumped, multiply the m?® of proppant times the specific
gravity of the proppant. Compare this calculated
volume to the actual weight and proppant totalizer.
Make adjustments if greater than 5%.

Make sure you weigh back the proppant remaining in
the Sand Truck on location before departing location. A
“Portable Weigh Scale” is to be used for this task and
not a visual estimation.

Complete the TNK-BP QA/QC Form. Include in Final
Treatment Report.

TNK-BP and Service Company treater should discuss
any additive volumes/rates outside design range and
agree on corrective action to bring these problems into
compliance before next Frac.

Record sieve analyses on all samples collected onto
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BHecTu kntoyeBble AaHHble B 6a3y faHHbIX NO
MECTOPOXAEHMNIO/NNACTY U BbINONHEHHbLIX [TM (CYPIT).

B cniyyae npexaeBpeMeHHOro «CTona» CHATb U BU3yarbHO
OCMOTPEeTb NPOBY XMOKOCTU HeAaneKko oT YCTbS.
HanpasuTb Bce Npobbl CLUMTOrO refist Ha aHanus B
na6opaTopuio CEPBUCHON KOMMNaHMMK.

Mocne npoeseaeHusa ayauta Pl unu nioboro gpyroro
ayauTa, nHmummpoBaHHoro npegcrasutenamm THK-BP no
onpenenéHHon paboTe, cepBUCHasa kKoMnaHus obsa3aHa
CBOEBPEMEHHO YCTPaHWUTb BCE BbISIBIIEHHbIE HAPYLLEHWS,
0603Ha4YeHHbIE B ayanTe 1 OTBETUTb HA ayauT B TeYeHUn 5
OHEeN c MOMeHTa ero nony4venus. B cnyyae He ycTpaHeHus
BbISIBIIEHHbIX HAPYLUEHWUIA B OFOBOPEHHbIE CPOKM (Nepes
nposeaeHnem criegytowlero ['Pl1) pelweHne o npoBegeHUn
cnepytoLLen onepauny NpMHUMaeTcst NpeacTaBUTeNsMu
MpounseoacTBeHHON EguHULLI n/unn npeactaBuTensiMm
Bnoka TexHonorum B Mockse.

He cooTBeTCTBYOLLNE TEXHOMNOIMYECKUM YCIOBUSIM
06beMbl UNn pacxof, HabnogaemMble B X04€ BbINOMHEHNS
onepauun, Unuv nosy4veHHble No pacyeTy ocTaTKkoB Beca no
OKOHYaHUK onepawmm, JOMKHbI ObiTb COrnMacoBaHbl C
cynepsansepom (THK-BP) oo BbiBo3a o6opyaoBaHus co
CKBaXXMHbI U YYTEHbI M UCMPaBMEeHbI 40 TOro, Kak
obopynoBaHue 6yayT Mcnonb3oBaThb ANst APYrov onepauuu.

Bcst MHpopmauus no NpoBeAeHHbIM UCNbITAHUSIM U
3amMepaM B MNONEBLIX YCIOBUSIX PEFUCTPUPYeTCs B hopmaTe
THK-BP «O6ecneyeHune n KOHTpOsb kayecTBa» (Bepcum 9.5
unn 6onee no3gHen) U ABNSIETCA COCTABHOM YacCTblo
OT4eTa o BbinonHeHun MPI1.

N2 (3akauka c npumeHeHMeM a3oTa) —
OGwme TpebOBaHUSA

B HedpTssSHOM Nnpon3BoACTBE a30T 3aKkaynBaeTCs B
razoobpasHom Buge. OH ncnonbayetcsa nmbo cam no cebe
Ons rasnudgTa Ny cmelumMBaeTcs ¢ ApYrMMn XUOKOCTSAMU
ons sbinonHeHus NPl unn gpyrnx Bngoe o6paboTok.

YuuTbiBas, YTO a30T 3aKaymBaeTcs B F63006pa3HOM
COCTOAHUM NP BbICOKOM AaBJlieHUN Ha NOBEPXHOCTU, TO
9TO NopoXxaaetT pAaa HOBbIX (baKTOpOB OonacHocCTn He
HabngaemMblx B TOM XXe obbeme npu 3aKka4vke BoObl UK
yrnesogoponos.

B uenom, Bce TpeboBaHus no 6e30nacHOCTH, TEXHUYECKME
TpeboBaHna k 06opynoBaHuto, TpeboBaHUSA K 3anncu
OaHHbIX 1 NpoLefype MOHTaXa Ha CKBaXMHe
nepeyvncrieHHble B JOKYMEHTE OTHOCSITCA TakxkKe K 3akavkam
C NpumeHeHneMm a3oTa Ha obbektax THK-BP.

A30THbIE YCTAHOBKM JOJIKHBI pa3MeLlaTbecs Kak MUHUMYM B
25 meTpax (80 doT) OT yCTbA CKBaXXMHbI UIN OPYroro
obopynoBaHusi, ecnu pasMep nrowagku aTo no3sonser. B

the TNK-BP QAQC Sheet.

Add key treatment data into a database for the
field/reservoir for future reference. (CPMS and/or
STEPS)

In the case of a screen out, collect and visually inspect
a sample of the fluid from near the wellhead. Forward
all XL samples to Service Company lab for testing.

If a Frac Audit or any other type of audit had been
generated by TNK-BP on that particular treatment, the
service company is required to rectify all of the
problems that were listed in the audit and respond in
writing within 5 days from receiving the audit . If the
service company cannot rectify the listed problems in a
timely fashion (prior to the next Frac Treatment) written
approval to continue with the next Frac Treatment will
be required from the Local Performance Unit and/or the
Technology Block in Moscow.

Out-of-specified volumes or rates observed during the
job or from the end-of-job mass balance calculations
must be discussed with the Well site Supervisor (TNK-
BP) before leaving location, addressed and corrected
before the equipment is used on another job.

All QAQC testing information is to be transferred to the
TNK-BP QA/QC form (version 9.5 or later) and to
become part of the Final Treatment Report.

N2 (Nitrogen Pumping) — General
Requirements

In oilfield operations, N2 is pumped as a gaseous form.
It is either used on it's own to perform gas lifts or is
commingled with other fluids to perform Frac
Treatments or other forms of stimulation.

Since N2 is a gas being pumped at high pressure on
surface, it brings with it a whole new set of safety
concerns not seen to the same extent as with pumping
water or hydrocarbons.

In general, all safety requirements, equipment
specifications, data recording specifications and well site
rig-up procedures listed throughout this document will
apply when pumping N2 on a TNK-BP well site.

Unless prohibited by location size, place Nitrogen
equipment at least 25 meters (80 ft) from the
Wellhead and other equipment. If location size does not
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Tire 3%

cny4asix, korga pasmep KyCTOBOM Nnowanky He no3sonseT
pa3MecTUTb a30THbIE YCTAHOBKN B 25 M OT yCTbs
CKBaXMWHbl, 060pya0BaHNE JOMKHO ObITb PACNONOXEHO Tak,
4yTOObI 0OecneynTb paboTHUKAM 3aLLMTY OT BO3MOXKHbIX
npo6rem Ha CKBaXXvHe Unun npobnem ¢ NMMHuen.

Bce a3oTHble HacoCHbIe YyCTaHOBKW, noaorpeBaemMbie
OTKPbITbIM MJ1aMeHeM OO0JTKHbI pa3MellaTbCa no 6OKOBOMy
BETpPY OT YCTbA CKBaXXWHbI.

Ecnun gnsa a30TnpoBaHuA yrneBop,opop,HoM XNOKoCTn
NCNoJ1b3yTCA a30THblEe YCTAaHOBKW C MPUMEHEHUEM
OTKPbITOro nfiamMmeHun, To gaHHbl€ YCTaHOBKU OOJIKHbI ObITb
pacnofioXeHbl NPOTUB BETpa A0 Ha4ana O6p860TKM.
Cne/:l,yeT NPUINOXUTb BCE YCUIUA, 4TOOLI MCNONb30BaTh
a30THbI€ YCTAHOBKM be3 NPUMEHEHNA OTKPbITOro niiaMeHu,
€CJ1 3TO NO3BONIAKT NapamMeTpbl pa6OTbI.

Tpe6yeTCF| NOCTOAHHOE 1cnoJib3oBaHMe NHANKaTopoB
BeTpa npun cMmewmnBaHnm a3oTa C n6on XKNOKoCTbHO.

CnepnyeT NnomMecTUTb a30THOe obopyaoBaHue Tak, YToObl
nepcoHan He Obln NoABepP)KeH BO3AENCTBUIO XKUAKOCTU Noj
BbICOKMM AaBfieHMeM MY rasonposoja ftoboro HacocHoro
obopynoBaHus.

KoHTponnpyemas 3oHa (Npon3BoACTBO U NepcoHan)
[OMKHa GbITb 3a Npegenamn “onacHoro paguyca’
HarHeTaTenbHOM NHUK. Paccuntante gonyctumoe
paccTosiHME NpPY BO3MOXHbIX MOSIOMKax Ha yCTbe UK Ha
Hacocax.

(“OnacHbin pagmyc” aTo obnacTtb, KOTOpas MOXeT
CABUHYTLCS, €CNW NPON30NAET MNOPbLIB NIMHWUN BICOKOTO
OaBrneHust B Ntobor cekumm noa Bo3gencTBnMeM asoTa unm
aKTUBU3NPOBAHHOWN XMUOKOCTN)

Bce a30THblE eMKOCTU UNW COEANHEHUS C
nepekadnBatoLLero unmn 6yctepHoro Hacoca AOSMKHbl UMEeTb
yCTaHOBJIEHHblE CTPaBMBatOLLME KranaHbi.

[aHHbIN cTpaBNMBaOLWLNA KNanaH SOMMKEH ObiTb
ycTaHOBIeH Ha obbekTe 1 cpabaTbiBaTb NpU AaBNEHUN B
2.7 aT™m.

[aHHble cTpaBnueatoLwme knanaHbl 4OMKHbI ObITb
NMOCTOSIHHO OTKPbITbl HA a30THYH CUCTEMY U HE JOJIKHbI
M30NMPOBAaTbLCS UMM CHUMAaTbLCS.

Ha Bcex éMKOCTSX C XUAKMM a30ToM Ha obbekTax THK-BP
[OIMKHbI ObITb YCTaHOBMNEHbI MeMOpPaHb! pa3pbiBHOMO
(nmnynbcHoro) Tnna. PaspbiBHasg membpaHa gomkHa
cpabatbiBaTb Npu 4 aTM Npu CTpaBNMBaHUN OABNEHUS C
a30THOM EMKOCTW.

Bce a3oTHble éMKOCTM A0SMKHbI ObiTb 060pYgOBaHbI
faTyvMKkamun gaBneHusl, AaHHble KOTOpbIX, MOTyT ObITb
CUYMTaHbl C NaHenu yrnpaBneHus.

Ha a3oTHOW NMHMM JOMKEH NCNONb30BaTbCA 0OPaTHbLIN
knanaH ygapHoro tuna. O6paTtHble KnanaHbl CTBOpYaToro
TUNa Ha a30THOW NIMHMM BbICOKOIO AaBMneHus K
MCNoNb30BaHUIO HE AOMYyCKaloTCS.

THK-BP TpebyeT, 4To6bl BCE NMHUN BBICOKOrO AaBMEHMUS C

allow Nitrogen equipment to be placed 25 meters
from the wellhead, equipment should be spotted in a
manner to provide personnel shielding from potential
well and line problems.

Place all open-flame type heating N2 pump units
crosswind to the well.

If open flame type N2 units are being used to Nitrify a
Hydrocarbon fluid, the N2 Pumper “MUST” be spotted
up wind prior to the commencement of the treatment. Al
efforts are to be made to use flameless type N2 units if
job parameters allow.

Wind Indicator devices (Wind Socks) are to be used at
all times when using N2 to commingled any fluid.

Position N2 equipment so that personnel are not
exposed to the high-pressure liquid or gas piping of any
pumping equipment.

The control area (Operators and Personnel) must be
outside on the swing arc of the treating line. Calculate
the distance to allow for the possible failure at either the
wellhead or the pumps.

(The Swing Arc is the area that the high pressure
treating line could move through if there was a
catastrophic HP Line failure at any section that is
exposed to N2 gas or energized fluids)

All nitrogen tanks and connections from the transfer
pump or boost pump must have a pressure relief

Valve installed. This relief valve must be set to fully
open at 2.7 atm on location.

These relief valves must be open to the N2 system at all
times and must not be isolated or removed.

There must be a “Burst Type Disk” installed on all Liquid
N2 Tanks on a TNK-BP location. The Burst Disk must
fail at 4 atm to release any pressure from the N2 Tank if
it was accidentally isolated.

All nitrogen tanks must be equipped with a pressure
gauge that can be read from the control panel.

The check valve that is used in an N2 Line must be a
“Dart Type” check valve. Flapper type check valves are
not allowed for use in an N2 HP Line.

TNK-BP requires that all N2 Gas or Energized Fluid
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razoobpasHbiM a30TOM UMK aKTUBU3MPOBAHHOM XUOKOCTbIO
Obinn obecneyeHbl npueasHom cuctemon SPM unu gpyron
B paBHOW cTeneHn appeKTUBHOM COEPXKMNBAIOLLEN
cuctemon. Bce caepxumBatoLine cucteMbl AOMKHbI ObiTb
opobpeHbl briokom TexHonoruit B Mockee nepea
NCMNOMb30BaHNEM.

TemnepaTtypa a3oTa Ha NOBEPXHOCTM AoskHa ObiTb Gonee
15° C Ho meHee 35° C, ecnn oHa TOYHO He onpegeneHa
cynepsansepom THK-BP.

CkopocCTb 3akadku a3oTa, TemnepaTtypa 1 gaBneHue
[OJMKHbI MOCTOSIHHO PErNCTPUPOBATLCS NPU 3aKaudke, kak ¢
Mcnonb3oBaHNEM OOMHOYHOWM YCTAaHOBKW, Tak N COBMECTHO
C ApyrMmu yctaHoBkamu. [JaHHble OOMKHbI 3anuncbiBaTbCs B
3NEKTPOHHOM BUAE C BO3MOXHOCTbIO NpeaocTaBneHnst
aTux gaHHbIX THK-BP.

Mcnonb3oBaHue onpedeneHHbiX yCTPONCTB/pacxoqoMepoBs
DOMKHO GbITb yTBEpXKAeHO bnokom TexHonorun B Mockse.

MpunoxeHue 1 - MMHUMarnbHbIE
3Ha4YeHus BA3KocTu ans xuakoctu NPI
Ha BOOAHOW OCHOBe

O6wee npasuno ansa busnec-EanHnuybl HAranb:
MWHUMarnbHble TpeboBaHUS K XKMOKOCTU NPU KOHLEHTpaLmm
Opelikepa B «noayLlke» 4OMXKHbI COOTBECTBOBATb
nepBoHa4vanbHown Bszkoctn > 1000 cl1 n coxpaHaTb
BA3kocTb ~400 cl1 npu ctatnyeckom 3abonHom
TemnepaType B TEYEHNE BPpEMEHU HE MEHEE BPEMEHMU
NPOAOIKUTENBHOCTM PpaboT + BPEMS Ha CMblKaHWe
TpewmHbl + 50% BE Hsaranb. BE moxeT nameHntb
BblLLeNnepeyncrieHHble TpeboBaHNs C Y4ETOM MECTHbIX
TpeboBaHMn K XXNOKOCTU.

O6uwee npasuno ans busHec-EanHuubl Camotnop
MUHUMarbHble TPeBOBaHUS K XKUOKOCTU NPU KOHLEHTpauum
Opelikepa B «noAyLlke» LOMXKHbI COOTBECTBOBaATb
nepBoHa4vanbHon Bszkoctn > 1000 cl1 n coxpaHaTb
BA3kocTb ~200 cl1 npu ctatnyeckom 3abonHom
TemnepaType B TEYEHNE BPEMEHU HE MEHEE BPEMEHM
NPOAOMKNTENBHOCTU paboT + BPEMSI HA CMblkaHWe
TpewwuHbl + 50% CamoTtnop. BE moxeT nameHntb
BblLLIENepeYncrneHHble TpeboBaHWSA C y4ETOM MECTHbIX
TpeboBaHMn K XXNOKOCTU.

O6wee npasuno ansa busHec-EanHnusl OpeHOypr
MUHUMarbHble TPeBOBaHUS K XKUAKOCTU NPU KOHLEHTpauum
Opelikepa B «noAyLlke» LOMXKHbI COOTBECTBOBaATb
nepBoHa4vanbHown Bszkoctn > 1000 cl1 n coxpaHaTb
BA3kocTb ~400 cl1 npu ctatnyeckom 3abonHom
TemnepaType B TeYEHNE BPEMEHU HE MEHEE BPEMEHM
NPOAOMKNTENBHOCTU paboT + BPEMSI HA CMblkaHWe

High Pressure Lines are to be secured with the SPM
Restraint system or another equally effective restraining
system. All restraining systems are to be approved by
TNK-BP Technology Block in Moscow prior to usage.

N2 Surface temperature while being pumped is not be <
15° C or > 35° C unless specified by TNK-BP
supervisor.

N2 Pump Rate, Temperature and Pressure must be
recorded at all times when pumping as a stand-alone
unit or in conjunction with other units. Data must be
recorded electronically with the ability of giving that data
to TNK-BP.

Specific Flow Meter devices will require approval from
Technology Block in Moscow.

Attachment 1 - Water Based Frac
Fluid Minimum Viscosities

As a “General Rule” Minimum fluid specifications with
Pad Breaker concentration must achieve an initial
viscosity of >1000 cp and maintain ~400 cp at BHST for
a period of not less than Average Job time + Closure
Time + 50% in the Nyagan Business Unit. The above
fluid specifications may be changed by the Business
Unit based upon local Frac Fluid Requirements.

As a “General Rule” Minimum fluid specifications with
Pad Breaker concentration must achieve an initial
viscosity of >1000 cp and maintain ~200 cp at BHST for
a period of not less than Average Job time + Closure
Time + 50% in the Samatlor Business Unit. The above
fluid specifications may be changed by the Business
Unit based upon local Frac Fluid Requirements.

As a “General Rule” Minimum fluid specifications with
Pad Breaker concentration must achieve an initial
viscosity of >1000 cp and maintain ~400 cp at BHST for
a period of not less than Average Job time + Closure
Time + 50% in the Orenburg Business Unit. The above
fluid specifications may be changed by the Business
Unit based upon local Frac Fluid Requirements.
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TpewwuHbl + 50% BE OpeHbypr. BE MOXeT n3aMeHuTb
BblLLIENepeYncrneHHble TpeboBaHMsA C y4ETOM MECTHbIX
TpeboBaHWn K XXNOKOCTU.

O6wee npasuno ansa busHec-EanHuuybl Boctok
MWHUMarnbHble TpeboBaHUS K XXMOKOCTU NPU KOHLEHTpaLmm
Opelikepa B «noAdyLlke» LOMXKHbI COOTBECTBOBaATb
nepBoHa4vanbHown Bszkoctn > 1000 cl1 n coxpaHaTb
BA3kocTb ~400 cl1 npu ctatnyeckom 3abonHom
TemnepaType B TEYEHNEe BPpEMEHU HE MEHEE BPEMEHMU
NPOAOIKUTENBHOCTM PpaboT + BpeMS Ha CMbIKaHMe
TpewmHbl + 50% BE BocTtok. BE MoxeT nameHuntb
BblLLenepeyncrieHHble TpeboBaHNs C YY4ETOM MECTHbIX
TpeboBaHMn K XXNOKOCTU.

As a “General Rule” Minimum fluid specifications with
Pad Breaker concentration must achieve an initial
viscosity of >1000 cp and maintain ~400 cp at BHST for
a period of not less than Average Job time + Closure
Time + 50% in the East Business Unit. The above fluid
specifications may be changed by the Business Unit
based upon local Frac Fluid Requirements.

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1

"R



Attachment 2a — (ISP) Proppant Specifications — (intermediate Strength Proppant)

60,000 md/ft
50,000 md/ft
40,000 md/ft
E\ —o— Conductivity 10/14
30,000 md/ft - Proppant
\:\\ =4 Conductivity 12/18 -
20,000 md/ft - 12/20 Proppant
Conductivity 16/20 -
10,000 ma/ft 16/30 Proppant
- £ == Conductivity 20/40
0 md/ft x . e Proppant
2,000 4,000 6,000 8,000 10,00012,00014,000
psi/ psi/ psi/ psi/ psi/ psi/ psi/
136 272 408 544 680 817 953
atm atm atm atm atm atm atm
Long-term (50 hours) Baseline Conductivity Testing (ISP Proppant)
TNK-BP Requirements Proppant at 2Ib/ft?, 2% KCI between Ohio Sandstone, 250°F (125° Celsius)
*Reference conductivity and permeability are measured with a single-phase fluid under laminar flow conditions in
accordance with APl RP-61. In an actual fracture, the effeclive conductivity will be much lower due to non-Darcy
and multiphase flow effects. For more information, please refer to SPE Paper #54630.
Closure Stress Conductivity Conductivity Conductivity Conductivity
PSI/ ATM 10/14 Proppant 12/18 - 12/20 Proppant 16/20 - 16/30 Proppant | 20/40 Proppant
2,000 psi/ 136 atm 60,418 md/ft 36,795 md/ft 17,533 md/ft 8,960 md/ft
4,000 psi/ 272 atm 33,520 md/ft 25,086 md/ft 13,813 md/ft 6,015 md/ft
6,000 psi /408 atm 13,535 md/ft 13,627 md/ft 10,255 md/ft 4,332 md/ft
8,000 psi / 544 atm 5,247 md/ft 6,759 md/ft 6,371 md/ft 3,185 md/ft
10,000 psi / 680 atm 3,200 md/ft 3,730 md/ft 3,966 md/ft 2,195 md/ft
12,000 psi/ 817 atm 1,772 md/ft 1,998 md/ft 2,189 md/ft 1,610 md/ft
14,000 psi / 953 atm 677 md/ft 1,050 md/ft 721 md/ft
Crush Test Requirements - ISP Proppant
PSI/ATM 10/14 Proppant |  12/18 - 12/20 Proppant | 16/20 - 16/30 Proppant AV
Proppant
PSI/ATM % Fines % Fines % Fines % Fines

5,000 psi / 340 atm 8.00% 2.00M% 0.50% 0.30%

7,500 psi / 510 atm 18.00% 8.00% 5.00% 1.20%
10,000 psi / 680 atm 24.50% 19.50% 10.20% 3.50%
12,500 psi/ 850 atm 31.00% 28.30% 15.90% 6.30%
15,000 psi/ 1021 atm 44.00% 35.00% 24.10% 13.40%
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MpunoxeHue 2a — TeXxHUYECKUE XapaKTePUCTUKN NPONMNAHTA - (nponnaHm
cpedHel npoYHocmu)

60,000 md/ft
50,000 md/ft
40,000 md/ft
E\ =={= IIpoBogumocCTh
30.000 md/ft - nponmnanTa 10/14
X\\ {1} TIpoBoaNMOCTH
20,000 md/ft - npommnanta 12/20
IIpoBognmocs
10,000 md/ft nponmnanta 16/20-16/30
- v =& TIpoBoAUMOCTH
0 md/ft ; . npommnanta 20/40
2,000 4,000 6,000 8,000 10,00012,00014,000
psi/ psi/ psi/ psi/ psi/ psi/ psi/
136 272 408 544 680 817 953
atm atm atm atm atm atm atm

OnutenbHble ncnbiTaHna (50 YacoB) Ha OCHOBHYIO NPOBOAUMOCTb (MPOMNaHT cpegHen NPoOYHOCTK)

TpebosaHua THK-BP k nponnaHTty npu 9.8 kr/m? (2 pyHT/doyT?), 2% pacteope KCI no necuanuky LTata Orario,
125 ° Lenbcuna (250°F).

*OTHOLLEHME NPOBOANMOCTHU U NPOHULLAEMOCTM U3MepPSETCH B 0AHOMA3HOW XUAKOCTU NPU NaMUHapPHOM NOTOKe
B COOTBETCTBMM cO cTaHaapTamu APl RP-61. ®akTudeckun B TpelmnHe, acbdekTMBHaAA NPOBOAUMOCTb ByaeT Huke
n3-3a TEYEHUS XMOKOCTU, HE MOAUMHSAOLLErocs 3akoHy [Japcu 1 Bo3AencTBM0 MHOroga3oBoro notoka. Ans
6onee nogpobHoM MHpopMaunmn, CMOTpUTe Aoknag obuecTsa MHxXeHepoB-HedTsaHMKOB Ne54630.

HanpsikeHne cmbikaHus

TpelHb MpoBoanmocTb MpoBogmmocTb MpoBogmmocTb MpoBogmMmocTb

PSI/ ATM Mponnaxt 10/14 | MponnanT 12/18 - 12/20 | MponnanT 16/20 - 16/30 ”F’2°0“/23”T
2,000 psi/ 136 atm 60,418 mo/dpT 36,795 mao/dpT 17,533 ma/dT 8,960 mao/dpT
4,000 psi/ 272 at™m 33,520 ma/dpT 25,086 ma/dT 13,813 ma/dt 6,015 ma/dpT
6,000 psi / 408 atm 13,535 ma/dr 13,627 ma/dT 10,255 ma/dr 4,332 ma/dt
8,000 psi/ 544 atm 5,247 mo/dT 6,759 mo/dpT 6,371 mo/dpT 3,185 mao/dpT
10,000 psi / 680 atm 3,200 ma/dT 3,730 ma/dpT 3,966 mo/dpT 2,195 mo/dpT
12,000 psi/ 817 atm 1,772 ma/dt 1,998 ma/dr 2,189 mao/dpT 1,610 ma/cpr
14,000 psi/ 953 at™m 677 mo/dpT 1,050 ma/dpr 721 mp/dpT

TpeboBaHUsi NO TECTMPOBAHUIO NMPONNaHTa Ha paspyLUeHne — NponnaHT cpeaHen NPoYHOCTY

Mponnaxt 10/14 | MponnawT 12/18 - 12/20 MponnaHT 16/20 - 16/30 ”p‘;r(')';ng

PSI/ ATM % yacTuy % yacTuy % vacTuy, % vacTuy,
5,000 psi/ 340 atm 8.00% 2.00% 0.50% 0.30%
7,500 psi/ 510 atm 18.00% 8.00% 5.00% 1.20%
10,000 psi/ 680 atm 24.50% 19.50% 10.20% 3.50%
12,500 psi / 850 atm 31.00% 28.30% 15.90% 6.30%

15,000 psi/ 1021 at™m 44.00% 35.00% 24.10% 13.40%




Attachment 2b — (LWP) Proppant Specifications — (Light weight Proppant)

40,000 md/ft

35,000 md/ft X
30,000 md/ft

25,000 md/ft ~&—Conductivity 12/18 - 12/20
Proppant

=~ Conductivity 16/20 - 16/30
Proppant

20,000 md/ft

15,000 md/ft
Conductivity 20/40 Proppant

10,000 md/ft

5,000 md/ft
0 md/ft - w ‘ ‘ = T
2,000 4,000 6,000 8,000 10,000 12,000 14,000
psi /136 psi /272 psi /408 psi / 544 psi / 680 psi /817 psi / 953
atm atm atm atm atm atm atm

Long-term (50 hours) Baseline Conductivity Testing (LWP Proppant)
TNK-BP Requirements Proppant at 2Ib/ft2, 2% KCI between Ohio Sandstone, 250°F (125° Celsius)
* Reference conductivity and permeability are measured with a single-phase fluid under laminar flow conditions in

accordance with APl RP-61. In an actual fracture, the effective conductivity will be much lower due to non-Darcy
and multiphase flow effects. For more information, please refer to SPE Paper #54630.

Closure Stress Conductivity Conductivity Conductivity Conductivity
PSI/ ATM 10/14 Proppant | 12/18 - 12/20 Proppant | 16/20 - 16/30 Proppant Pi‘gggm
2,000 psi/ 136 atm No Data 35,708 md/ft 18,270 md/ft 8,352 md/ft
4,000 psi/ 272 atm No Data 21,091 md/ft 12,795 md/ft 6,538 md/ft
6,000 psi/ 408 atm No Data 8,442 md/ft 6,445 md/ft 4,055 md/ft
8,000 psi/ 544 atm No Data 3,775 md/ft 2,806 md/ft 2,324 md/ft
10,000 psi / 680 atm No Data 1,613 md/ft 1,198 md/ft 1,241 md/ft
12,000 psi/ 817 atm No Data 200 md/ft 225 md/ft 60 md/ft
14,000 psi / 953 atm No Data 90 md/ft 154 md/ft 38 md/ft

Crush Test Requirements - Light-Weight Proppant

10/14 Proppant 12/18 - 12/20 Proppant 16/20 - 16/30 Proppant | 20/40 Proppant
PSI/ ATM % Fines % Fines % Fines % Fines
5,000 psi/ 340 atm 8.00% 3.00% 2.00% 1.00%
7,500 psi/ 510 atm 22.00% 19.80% 13.00% 6.00%
10,000 psi / 680 atm 38.00% 35.00% 21.00% 12.00%
12,500 psi / 850 atm 48.00% 43.00% 33.00% 24.00%
15,000 psi/ 1021 atm 49.00% 39.00% 31.00%




MpunoxeHue 2b — TexHN4YeCKne XxapakTepPUCTUKU NPONMNAHTA — (o6rezyéHHBIL

nponnaHm)

40,000 md/ft
35,000 md/ft
30,000 md/ft
25,000 md/ft
20,000 md/ft
15,000 md/ft
10,000 md/ft

5,000 md/ft

0 md/ft -
2,000

4,000 6,000

IIpoBoxuMocTs IponmanTa
12/18 — 12/20

=) HpOBOZ[I/IMOCTL IporiIaHTa

16/20 — 16/30

HpOBOZ[I/IMOCTL IporiIaHTa

20/40

- I

8,000 10,000 12,000

14,000

psi /136 psi /272 psi /408 psi / 544 psi / 680 psi /817 psi / 953

atm

atm atm

atm atm atm

atm

OnntencHble ncnbitTaHusa (50 YacoB) HA OCHOBHYO NPOBOAMMOCTbL (OONEr4yéHHbIN NPonnaHT)

TpeboBaHua THK-BP k nponnaHTy npu 9.8 kr/m? (2 dpyHT/dpyT?), 2% pactBope KCI no necuaHuky LTaTa
Orawo, 125 ° Llenbcusa (250°F).

*OTHOLLEHME NPOBOANMOCTU U NPOHULLAEMOCTM U3MepPSETCH B 0AHO(A3HOW XUAKOCTU NPU NaMUHapPHOM NOTOKe
B COOTBETCTBMM cO cTaHaapTamu APl RP-61. ®akTudeckun B TpelmnHe, acbdekTMBHaAA NPOBOAUMOCTb ByaeT Huke

n3-3a TEYEHUS XMOKOCTU, HE MOAYMHAOLLErocs 3akoHy [lapcu 1 Bo3AeNCcTBMIO MHOroga3oBoro notoka. Ans
6onee nogpobHoM MHpopmMaunmn, CMOTpUTe Aoknag obwecTBa MHXeHepoB-HedTsaHMKoB Ne54630.

HanpspkeHne cmblkaHus

TpeLHbI MNposoanmocTb MpoBoaAMMOCTb MpoBoANMOCTb MpoBoAMMOCTb

PSI/ATM MponnaHT 10/14 | MponnaHT 12/18 - 12/20 | MponnakT 16/20 - 16/30 ”F’ZOO“IZSHT
2,000 psi/ 136 atm HeT gaHHbIX 35,708 ma/cT 18,270 ma/dpt 8,352 mao/dpT
4,000 psi/ 272 atm HeT gaHHbIX 21,091 mg/cT 12,795 ma/dt 6,538 ma/dpT
6,000 psi /408 atm HeT gaHHbIX 8,442 mp/dpT 6,445 mpo/dT 4,055 ma/dpT
8,000 psi/ 544 atm HeT gaHHbIX 3,775 mp/dpT 2,806 ma/dT 2,324 mp/dpT
10,000 psi/ 680 atm HeT gaHHbIX 1,613 ma/cpr 1,198 ma/cpr 1,241 mp/cpT
12,000 psi/ 817 atm HeT gaHHbIX 200 ma/dT 225 ma/dpT 60 ma/dpT
14,000 psi/ 953 atm HeT gaHHbIX 90 ma/cpT 154 ma/dpt 38 ma/dpt

TpeboBaHua No TECTUPOBaHMIO NponnaHTa Ha paspyweHne - OBrerYéHHbIn NponnaHT

MponnaHT 10/14 MponnaHT 12/18 - 12/20 | MNponnaHT 16/20 - 16/30 | lMponnaHT 20/40
PSI/ ATM % 4vacTuy % yacTuy, % 4acTny % 4vacTuy
5,000 psi/ 340 atm 8.00% 3.00% 2.00% 1.00%
7,500 psi/ 510 atm 22.00% 19.80% 13.00% 6.00%
10,000 psi/ 680 atm 38.00% 35.00% 21.00% 12.00%
12,500 psi / 850 atm 48.00% 43.00% 33.00% 24.00%
15,000 psi/ 1021 atm 49.00% 39.00% 31.00%




Tire 3%

MpunoxeHue 3 — XXuakoctu no INPI1
MNMpouenypa O6ecnevyeHusa KoHtponsa
KayecTBa B noneBbIX YyCNOBUSAX

Mpouenypa KOHTPONSA KayecTBa Npu
npoBeAeHMU NabopaTopHbIX UCNbITAHMW Ha
MeCTOPOXAEHUU OO U NPU NpoBeAeHun padboT
no PN

1. C6op npob Boabl N3 EMKOCTEN, a Takke Npob
nponnaHTa U XMM. peareHToB, NfiaHUPyeMbIX K 3aKkayke
npu nposegeHumn MPl1. 3annwmnte Homepsbl noTa.

2. KanubpoBka nabopaTtopHoro o6opyaoBaHuA:

2.1 ameputenb pH kanubpyeTtcs ¢ 6ydepHbiMn
pactBopamu pH4, pH7 n pH10;

2.2 BAaskosnmeTp kanmbpyeTcs ¢ KannbpoBOYHON
XNOKoCTbio BA3KOCTbO 25, 50 nnn 100 cll npu 300
obopoTtax B MMHYTY (51 1ce|<'1)

3. AHanus BoAabl:

3.1 3amepuTtb Temnepatypy, pH, yaenbHyto NAOTHOCTb
BOAbI;

3.2 O6paTnTb BHUMaHME Ha LBET, NPO3Pa4yHOCTb 1
3anax Boapl;

3.3 3amepuTtb cogepxxaHue xenesa, cynbgaros,
xnopuaos, bukapboHaToB 1 00LLYyt0 TBEPOOCTb;

3.4 3aHecTn BCe gaHHble B pOPMY KOHTPONS KayecTaa.

3.5 **TpumeyaHmne- TemnepaTtypa BoAbl JOKHA ObITb
MUHUMYM 25 C onsa BeCeHHero/neTHero/0CeHHero
nepuoga npoeseaeHunsa pabot n 35 C ansa nposegeHus
paboT B 3MMHee BpeMs.

4. KoHTponb KauyecTBa nponnaHra:

4.1 OTo6paHHbIA NPONNaHT M3 KaXKAOoro Homepa fnoTa
[OMKeH 6bITb MPOCesiH Yepes CEPUI0 CUT,
COOTBETCTBYIOLLUX ONpeaeneHHbIM pasMepam
nponnaxTa. [ns Kaxagoro pasmepa MeLl JOSMKHO
NPUMEHSATLCSH MUHUMYM 2 pasmepa cuT (6onbLuon n
ManeHbKui).

4.2 3admkcmpoBaTth gaHHble pacnpeneneHuns
NponMnaHToB Mo cuTam B POPMe KOHTPOJISA kKavyecTsa U
OTMETUTb HOMEP NnoTa B (POPMe KOHTPOIS KavyecTBa.

4.3 ***[Npumevanne — lNponnaHT He AOSKeH ObITb

Bla>XHbIM UMM UMETb «TBepAbl€ KYCKMU», KOTOPbIE MOTIyT
OKas3aTb HeraTMBHOE BO34ENCTBME Ha TPaAHCNOPTUPOBKY

nponnaHTa u 3aKynopuTb BXOAHOE OTBEpCTUE
BMXPEBOro cmecutens. Ecnv nponnaHT BRaxHbIid U He
paccbinyatblii, TO MPMMEHEHWE TaKoro NponnaHTa He
paspeLleHo.

5. AHanums XmpgkKkoctu npoAaaBKu:

Attachment 3 — Frac Fluid Field
QAQC Procedure

QA/QC Procedure for Laboratory tests at
location prior to and during the Fracturing
Treatment

1. Collect the samples of water from the tanks,
Proppant, and chemicals that will be used for Frac
Job. Record the lot numbers.

2. Perform calibration of Lab equipment:

2.1 pH-meter is calibrated with buffer solutions
pH4, pH7, and pH10;

2.2 Viscometer is calibrated with 25, 50 or 100cP
calibration fluid at 300RPM (51 1sec'1)

3. Water Analysis:

3.1 Measure the temperature, pH, SG of the water
samples;

3.2 Note the color, clarity, and odor of the water;

3.3 Measure the content of Iron, Sulfates,
Chlorides, Bicarbonates, and Total Hardness;

3.4 Record all data into the QA/QC form.

3.5 ***Note- Water temperature must be a
minimum of 25 C for spring/summer/fall
operations and 35 C for winter operations.

4. Proppant QC:

4.1 A Proppant sample from each lot number
should be sifted through the set of the sieves
according to the Mesh size of the Proppant. A
minimum of 2 sieve sizes (high & low) for each
mesh size of Proppant must be used.

4.2 Record the distribution of the Proppant sample
over the sieves into the QA/QC form and make
note of the lot number on the QAQC form.

4.3 ***Note — Proppant must not be wet or have
“solid chunks” that will adversely affect the flow of
Proppant or create a blockage into the intake of
the Vortex Mixer. If the Proppant is not dry and
loose the affected Proppant must be rejected.

5. Flush Fluid analysis:

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1
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BosbmuTe Npoby XMAKOCTU NPoOaBKN U U3MepbTe
creayloLme napameTpbl:

5.1 YaenobHbIi BEC, TEeMnepatypy;
5.2 BaskocTb, cP@511ce|<'1 (300 o6opoTOB B MUHYTY);

5.3 OnpepenuTe 3arpy3ky rensi no gnarpamme.
3aHecuTe Bce AaHHble B pOpMY KOHTPOSS KayecTea.

UcnbiTaHusa nepen nposegeHnemM 3amMmeLlunBaHusA

HayHuTe ncnbitTaHuns nepea nposeaeHnemMm
3amMelinBaHua ¢ NnpoBepkn BoAbl U3 eMKOCTU ANA MUHN-
rPr.

6.1 3amecute 500 MmN NMHENHOro rensa ¢ npodamm xmm.
peareHTOB NpUBE3EHHbIX A5151 06paboTku;

6.2 3amepbTe cnegyoume napameTpsbl:

e BsaskocTb, cP @511ce|<'1 (300 o6opoToB B
MUHYTY);

* Temnetatypy,
e pH.
6.3 Onpepgenure:
»  3arpysky rens no guarpamme;

e [InaHnpyemyto BA3KOCTb rens (Mpy namepeHHom
Temnepartype);

6.4 OctaBbTe 250 M1 NMHENHOro rena Ans npoBeneHnst
NCNbITaHW Ha Hanudne 6akTepuin. 3amepanTte BA3KOCTb
N Temnepartypy kaxabin Yac. Ecnu 6a3oBas BA3KOCTb
ynagéT 0o <2cp, TO BbIIENTE XNOKOCTb U3 EMKOCTH,
O4YMCTUTE EMKOCTb W 3aMONTHNTE €€ CHOBAa YMUCTOMN
BOJOMW.

6.5 [pyrne 250 mn. NMMHENHOrO rens ClenTe ¢
pacTBOPOM aKTUBUPYIOLLEM CLUMBAHWE NOAFOTOBEHHOM
Ha MeCcTOpOXAeHUM (BO3bMUTE NPOBY N3 XMM.
na6opatopun). OnpegenuTe cnegyoLime napameTpb:

e Bpewms CLUMBKM B 3aBUXPUTENE, CEK;
e Bpems cBucaHus rens, cek;
e pH.

6.6 NMomecTtuTe Npobbl B BOAAHYO 6aHio C
TemnepaTypoun 3abos nnacra.

6.7 MNpoBepanTe ncnbiTaHus kaxable 5-10 MUHYT
(McnbITaHUs OOMKHbI ObITh 3aBepLUEHbI Nepes 3aKkayvkomn
MuHUIPIT).

6.8 NoBTOpPUTE BCE 3Tanbl B NYHKTE 6 ANs Apyrux
EMKOCTEN C NMUHENHbIM renem.

6.9 3aHecuTe Bce gaHHble B hOpMY KOHTPOSISA
KayecTBa.

Take a sample of the Flush and measure
following parameters:

5.1 SG, temperature;
5.2 Viscosity, cP@51 1sec’ (300 RPM);

5.3 Determine the Gel loading from the chart.
Record all data into the QA/QC form.

Pre-Mix tests:

Start pre-mix tests with water from the tank for
Mini Frac Job.

6.1 Mix 500 ml of the linear gel using the samples
of chemicals taken from location;

6.2 Measure the following parameters:
* Viscosity, cP @511sec'1 (300 RPM);

e Temperature,
e pH.
6.3 Determine:
* Gel loading from the chart;

* Gel viscosity planned (should be at the
measured temperature);

6.4 250ml of the linear gel left for bacteria test.
Measure the viscosity and temperature every
hour. If the base viscosity drops <2cp, dump fluid
from tank, clean tank and refill with clean water.

6.5 Other 250ml of the linear gel crosslink with
crosslink activator solution prepared at location
(take sample from chemical van). Measure the
following parameters:

Vortex closure time, sec;
Hang Lip Time, sec;
pH.

6.6 Place the samples into the water bath with
BHST.

6.7 Check the tests every 5-10 min. (Tests must
be completed prior to pumping the Mini Frac
[DataFRAC]).

6.8 Repeat all steps in item 6 for others tanks with
linear gel.

6.9 Record all data into the QA/QC form.
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MpunoxeHue 4 — 3anuck MNapameTpoB

NMapameTpbl 3anMcKU faHHbIX,
perncTpupyemMblie CepBUCHOMN
KomMmnaHueun Bo Bpems NPl Ha o6bekTax
THK-BP (Bepcus 2.0)

B

© N o o

*NMpumevaHne — Huxe npeacTaBMEHHbIN CNMCOK
napameTpoB 3anucu sIBNSETCA CTaHOAPTHbIM MaKeToM
3anmcn Bo Bpemst Bcex Pl Ha obbektax THK-BP.
WNckntoveHnss moryT ObITb caoenaHbl B 3aBUCUMOCTU OT
BO3MOXHOCTEN MPOrpaMMHOro obecnevyeHnsi cucTemsl
s3anmcn. Mo MuHMManbHbiM TpeboBaHusm THK-BP
HeobxoomMma 3anucb 24 KaHanoB MUCXOOHbIX W
pacyé€THbIX AaHHbIX. THK-BP TpebyeT, 4Tobbl cuctema
3anMcuM  JaHHbIX  MMerna BO3MOXHOCTb OTCbinaTb
JaHHble B peanbHOM BpPEMEHW Ha  BHELUHUWe
nopTaTMBHblE  KOMMbITEPbI C  MOZENUPYOLLMMU
nporpammamu Myers n StimPlan.

MapameTpbl BpeMeHU U gaBreHus
Bpewms — NMNonoca BpemeHu 1 lata

[aBneHune 3akaukn 1 — [aTunk gaBneHnsa Ha OCHOBHOWN
NMHUN

[aBneHune 3akadkmn 2 — 3anacHon gaT4ymK AaBreHus

3aTpybHoe gaBneHue — [laTymk gaBneHus Ha
3aTpybHON NnHUN

[laBneHne TpeHns — PacyéTHbIn nokasaTtenb
3aboliHoe gaBneHne — Pac4yéTHbIN nNokasaTtenb
YuncTtoe gaBneHune — PeanbHoe BpemMsa - Pac4étHoe

rVIﬂ,pOCTaTI/I‘-IeCKoe pasneHne — Ecnv BO3MOXHO, B
pearnbHOM BpeMeHU

[aeneHne cnyckHoro knanaHa — OcTaBbTe 3TOT KaHan
OTKPbITbIM ANst 6yayLInx onepauni ¢ NCnonb3oBaHNeEM
3” perynupytoLlerocst CTpasnvBaloLLEero knanaHa Ha
OCHOBHOW NUHUN.

Pacxog cmecun & Cymmartopbl

10.

11.

12.

13.
14.
15.

Pacxoq Ha Bbixoge 6neHgepa 1 — MarHuTHbIN
pacxogomep
Pacxon Ha Bbixoge 6nengepa 2 — 2° MarHuTHbIN

pacxodomep UK TypBUHHbBIN pacxogomep

Pacxog cmecn 3, CymmapHbIA pacxof C TaxomeTtpa —
(Bce Hacochl) MpuBogHon Ban

Cymmartop cmecu ¢ pacxoga 1 Ha Bbixoge bnengepa
CymmaTop cmecu ¢ pacxoga 2 Ha Bbixoge bnengepa

Cymmatop cmecu ¢ pacxoga cmecu 3

Pacxop uncrton xmakoctn & Cymmartopbl

Attachment 4 — Data Recording

Recording Parameters for Service
Companies performing Frac Jobs on
TNK-BP Locations (Version 2.0)

*Note — The below list of recorded parameters is what
TNK-BP would like to see as a standard recording
package on all Frac treatments. Exceptions can be
made depending on the ability of the software recording
system. TNK-BP minimum requirements are being able

to recorded 24 channels of “Raw” and “Calculated” data.

TNK-BP also requires that the data recording system
has the ability to send real time data to external laptop
computers that utilize Myers and StimPlan modeling
programs.

Time & Pressure Section
1. Acquired Time — Time String and Date

2. Treating Pressure 1 — Main Line Pressure Sensor

Treating Pressure 2 — Backup Pressure Sensor

4. Annulus Pressure — Annulus Pressure Sensor
5. Friction Pressure — Calculated Value

6. Bottom Hole Pressure — Calculated Value

7. Net Pressure — Real Time - Calculated

8. Hydrostatic Pressure — Real Time if possible

9. Pressure Relief Valve Pressure — Leave this
channel open for future operations with a 3” Main
Line adjustable pressure relief valve.

Slurry Rate & Totals Section

10. Blender Discharge Rate 1 — Magnetic Flow meter

11. Blender Discharge Rate 2 — 2 Magnetic Flow
meter or Turbine Flow meter.

12. Slurry Rate 3, Tachometer Combined Rate — (All

Pumps together) Drive Shafts
13.
14.
15.

Slurry Total from Blender Discharge Rate 1
Slurry Total from Blender Discharge Rate 2
Slurry Total from Slurry Rate 3

Clean Fluid Rate & Total Section
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16.

17.

18.

19.

Pacxoq Ha Bxoge 6neHgepa 1, - MarHuTHbIN

pacxogomep — TypOuHHbIA pacxogomep

Pacxop Ha Bxoae 6neHgepa 2, - 2° MarH1THbIN UMK
TypBuHHBLIN pacxogomep. Ecnm otcyTeTteyet 2
pacxogomep, obpaTHbIN pacyET pacxoga YMCTon
XXMOKOCTW OT MarHUTHOrO pacxogomepa CMecu.

CyMMaTop YMCTOM XNOKOCTU OT pacxoga Ha Bxoae
6nengepa 1

CyMMaTop YNCTON XNOKOCTU OT pacxoda Ha Bxoae
Onenpepa 2

KoHueHTpauusa nponnaHTta & Cymmaropsbl

20.

21.

22.

23.
24.

25.

26.

KoHueHTpauma nponnaHTa 1, kr/m® — Tonbko
nnoTHomep!

KoHueHTpauma nponnaHTa 2, kr/m® — Pacuér
KOHLIEHTpaL MK nNponnaHTa oT pasHuLbl Mexay
NnokasaHUsIMN PacXO4OMEPOB YNCTOW U FPSI3HOM
XNOKOCTW.

KoHueHTpauna nponnaHTa 3, kr/m® — MnoTtHomep,
pPacnonoXeHHbIN BHU3 MO MOTOKY WS 3anacHow
nnotHomep Micromotion

Cymmartop nponnaHTa 1, kr — CymmaTtop nrnoTHomepa

Cymmartop nponnaHTa 2, kr — CymmaTtop nponnaxTa,
paccYMTbIBAaEMbI OT pasHULbl MeXJy pacxodoMm
YNCTOM XKUOKOCTM U CMECHU.

Cymmartop nponnaHTa 3, kr — [noTtHomep,
pPacnonoXeHHbIN BHU3 MO NOTOKY

MnaHoBas kOHUEHTpaumsa nponnaHTa — MnaHoBas
KOHLeHTpauus nponnaHTa no cragusm. 3710
HeobxogMMo onst co3gaHus rpadumka ¢ naHnpyemon
KOHLEHTpaLumen.

KoHueHTpauusa XNAKMX u Cyxmx xumaoo6aBokK &
Cymmartopbl

27.

28.

29.

30.

31.
32.

33.
34.

35.
36.

Hacoc nogaun xugkmx gobaBok 1 KOHUeHTpaums - J'I/M3,
pacxogomep Micromotion

Hacoc nogaym xungkux 4o6aBok 1 KOHUEeHTpaums
3anacHast - n/m>, TYpPOUHHbIN pacxogomep

Hacoc nogaun xugkmx gobaBok 2 KOHUEHTpaums - J'I/M3,
pacxogomep Micromotion

Hacoc nogaym xungkux 4o6aBok 2 KOHUEeHTpaums
3anacHast - n/m>, TYpPOUHHbIN pacxogomep

Hacoc nogaun xugkmx gobasok 1 Cymmarop — n.

B3anacHor Hacoc nogayv xungkux gobasok 1 Cymmatop
- 1.

Hacoc nogaun xugkmx gobasok 2 Cymmartop — n.

B3anacHor Hacoc nogayn xungkux gobasok 2 CymmaTtop
- 1.

LHek nogaym cyxux gobasok 1 KoHueHTpaunsa — Kr/m>

LLHek nogaym cyxux gobaBok 2 KoHueHTpaunsa — Kr/m>

16. Blender Suction Rate 1, - Magnetic Flow meter —
Turbine Flow Meter

17. Blender Suction Rate 2, - 2" Magnetic Flow meter
or Turbine Flow meter. If there is no 2" Flow meter,
Back-Calculate Clean Fluid Rate from the Magnetic
Slurry Flow meter.

18. Clean Fluid Total from Blender Suction Rate 1
19. Clean Fluid Total from Blender Suction Rate 2

Proppant Concentration & Total Section

20. Prop Concentration 1, kgs/m3 - Densitometer Only!

21. Prop Concentration 2, kgs/m3 - Create a Proppant
Concentration from the difference between Clean
Fluid Flow meter vs. Slurry Flow meter.

22. Prop Concentration 3, kgs/m3 — Downstream

Densitometer or Micromotion Density Backup.

23.
24.

Proppant Total 1, kgs — Densitometer Total

Proppant Total 2, kgs — Total Proppant derived from
Clean Fluid Rate vs. Slurry Flow Rate.

25. Proppant Total 3, kgs - Downstream Densitometer

26. Planned Proppant Concentration — Stage Proppant
Concentration Plan. | would like to have this so we

can create a chart with the Proppant Plan

Liquid & Dry Additive Concentration & Total
Section

27. Liquid Additive Pump 1 Concentration - lts/m?®,

Micromotion Flowmeter

28. Liquid Additive Pump 1 Concentration Backup -

Its/ms, Turbine Flowmeter.

Liquid Additive Pump 2 Concentration - lts/m?®,
Micromotion Flowmeter

29.

30. Liquid Additive Pump 2 Concentration Backup -

lts/m®, Turbine Flowmeter.
31. Liquid Additive Pump 1 Total — Lts
32. Liquid Additive Pump Backup 1 Total — Lts

33.
34.

Liquid Additive Pump 2 Total — Lts
Liquid Additive Pump Backup 2 Total — Lts

35. Dry Additive Auger 1 Concentration — kgs/m3

36. Dry Additive Auger 2 Concentration — kgs/m3
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37. WHek nogaum cyxux gob6asok 1 Cymmatop — Kr
38. WHek nogaym cyxux gobasok 2 CymmaTtop — Kr
Opyrve KaHanbl

39. [laBneHune Ha Bbixoge bneHgepa?

40. N'mgpaBnn4yeckoe gasrneHne Ha bneHgepe?

37. Dry Additive Auger 1 Total — kgs
38. Dry Additive Auger 2 Total — kgs
Other Items Section

39. Blender Discharge Pressure?

40. Blender Hydraulics Pressure?
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O6beguHeHHble ctaHaapTbl THK-BP no
COONMIAEHUI0 KOHTPONA KayecTBa npu
npoBegeHun N'PIN u KncnotHon obpadboTtku

Combined Quality Assurance Quality Control
Standards for Frac/Acid stimulation

YacTb Tpetbs: KucnotHas obpaboTtka

Section Three: Acid Stimulation
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CopepxaHue

MpeaucnoBue
TexHuka 6esonacHoCTU
e OG6paweHune ¢ KncnoTon B nabopatopum
e OO6palleHune ¢ KACIOTON Ha MECTOPOXAEHNMN

MpoAaykKTbl
* HCI
* HF

*  OpraHunyeckne pacTBOpPUTENM

*  OpraHun4yeckne KUcnoTbl

* YrneBogopogbl (45151 KUCNIOTHON 3MYbCUN)
JNlabopaTtopHoe o6opyaoBaHue

e JlabopaTopus Ha Gase

e JlabopaTopus Ha MECTOPOXKAEHUN
Mpoueaypbl NabopaTOpHbIX TECTOB

e JlabopaTopus Ha Gase

i. KoHUueHTpupoBaHHasa (HepasbaBneHHas) Kucnorta

ii. KoHTponb cogepxxaHus xenesa
KOHLEHTPMpPOBaHHOWN (Hepa3baBneHHOW) KUcnoTe
iii. KOHTponb coaepxaHus xenesa B BoAe A1
pa3baBneHuns KUCMOTbl
iv. TecTMpoBaHne O0TAENBHO B3ATLIX NACTOBbIX
XXMOKOCTEN Ha COBMECTUMOCTb C NPUMEHSIEMOM KMCIOTON
v TecTnpoBaHuMe Ha CTabUNbHOCTb KUCMNOThI
v TecTnpoBaHue Ha obpasoBaHue amMynbLCUn
v TecTnpoBaHue Ha obpasoBaHue ocagka
v TecTupoBaHue Ha CKOPOCTb KOPPO3Un
v. TecTupoBaHue OTAENbHO B3ATbIX NIACTOBbIX
XMOKOCTEN Ha COBMECTUMOCTb C OTKMOHUTENAMM
v TecTupoBaHue Ha obpasoBaHue amMynbLCUN
v TecTnpoBaHue Ha obpasoBaHMe ocagka
v TecTnpoBaHue Ha CKOPOCTb KOPPO3Un
* [loneBas nabopaTtopus
i. TecTMpoBaHune OTAENBHO B3ATLIX NNACTOBbIX
XXMOKOCTEN Ha COBMECTUMOCTb C NPUMEHSEMOM KMCIOTON
v' TecTupoBaHue Ha CTabuUnbHOCTb KUCNOThI
v' TecTupoBaHue Ha 06pa3oBaHMe 3MYNbCUM
v' TecTupoBaHue Ha o6pa3oBaHMe ocagka
ii. TecTupoBaHue oTAENbHO B3ATbIX MNMACTOBbIX
XMOKOCTEN Ha COBMECTUMOCTb C OTKIMOHUTENAMM
v' TecTupoBaHue Ha 06pa3oBaHMe 3MYNbCUM
v' TecTupoBaHue Ha o6pa3oBaHMe ocagka
iii. TecT Ha Ka4eCcTBO KMCNOTHOW aMYyIbCUN
* [lpunoxeHune 1 — 3anucb MapameTpos

Table of Contents

Preface

Safety
* Acid handling in the lab
* Acid handling in the field

Products
e« HCL
e HF

* Organic solvents

* Organic acids

e Hydrocarbons (for emulsified acid)
Laboratory equipment

e District lab

* Field lab
Laboratory procedures

e District lab

i. Concentrated (raw) acid strength

ii. Concentrated (raw) acid iron content

iii. Mixing water iron control

iv. Individual field/formation fluid vs. treated
acid compatibility testing
v" Acid stability testing
v Emulsions testing
v" Sludge testing
v" Corrosion rate testing
v. Individual field/formation fluid vs. diversion
system compatibility testing
v Emulsions testing
v" Sludge testing
v" Corrosion rate testing
* Field lab
i. Individual fluid vs. treated acid compatibility
testing
v' Acid stability testing
v" Emulsions testing
v" Sludge testing
ii. Individual fluid vs. diversion system
compatibility testing
v" Emulsions testing
v" Sludge testing
iii. Emulsified acid quality testing
e Attachment 1 — Data Recording
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NMpeaucnosue

Kak npaBuno, obecne4yeHne n KOHTPOIb kKa4yecTea npwu
KMCMNOTHbIX 06paboTkax, npoueaypbl TECTUPOBAHMUS
XxumpeareHToB n ctaHgaptel THK-BP, oprneHTMpoBaHbl Ha
OOKYMeHT «[pakTuyeckne pekomeHgaumm ons
TectupoBaHus NMNAB B nabopatopHbix ycrioBusax» (API
AMepUKaHCKnA HedpTAHOM MHCTUTYT - RP-42). MoaTomy,
€Crnu B Ballel KoMNaHWM HET KOMUKU 3TUX OOLLENPUHATBIX
npakTundecknx pekomeHgaumii, THK-BP HacTanBaeT Ha
npruobpeTeHnn 3aTUX CTaHOAPTOB, U ecnu TpebyeTcs B
pycCKOM BapuaHTe

KnucnoTHble 06paboTku, KOTOpbIE HE NPUBENM K
MHTeHcnmkaummn 0odblumn, 06bIYHO ABNANMUCH
HEea(P(PEKTMBHLIMM N3-32 OAHOW NI HECKONBbKNX
cnegylowmux NPUYmH:

1. Wcnonb3oBaHWe KNCNOTbI Ha nnacTax ¢
HeKka4yeCcTBEHHOW nepdopaumnen nnm Ha
HenoBpeXaeHHOM NecHaHuke.

2. Vcnonb3oBaHue Henoaxo4sALero Tuna KUCIoTHbIX
COCTaBOB 151 YCTPaHEHMWS MOBPEXAEHNS NnacTa.

3. Wcnonb3oBaHune «He NPOPUNIbLTPOBAHHbBIXY»
xugkocten ans OydepHon ctagumn n ctagum
NnpoaaBku.

4. OrtcyTtcTBue 6ydepa Ha OCHOBE CONAHON KMCNOTbI
nepepn 3aka4ykow NiaBMKOBOW KUCIOTbI B MECYaHbIV
KOnnekTop.

5. HeBepHbIi 06bEM 3aKa4yMBaeMON rMMHOKUCIIOTHI,
MWHMManbHbIN 06BEM OOMKeH cocTaBnAaATb 625 n/m
(50 rannoHoB/cbyT) o6pabaTbiBAaEMOro MHTEPBana
nepdcopauuu.

6. OTtcyTcTBME HEMeaANeHHON OYNCTKU IMMHOKUCIIOTON,
OaXe Npu MCNnonb30BaHUN MNaYkn KUCMOTbI B
3aBepliarowen ctagum obpaboTkm, npoBounpyet
BbINafeHne ocagka.

a) [llpuHATL BO BHMMaHKUe, 4YTO nocrne
KMcnoTHom obpaboTku TpebyeTcs npoBecTun
Kak MMHMMYM fepenpoaaBky (Y1CTon
NPOUNLTPOBAHHON XXUAKOCTBIO) ANs
BbIHOCa N6Oro ocagka 3a npegensl
KpMTUYECKOM MaTpuubl nnacra.
7. [pAsHble eMKOCTU ANsl KUCNOThbl NN BOAbI.

8. HepocTtaTto4yHoe KONMYecTBO UM NepensbbITOK
XUMNYECKNX 006aBOK.

Preface

As a General Rule, TNK-BP QAQC Acid & Additive
Testing procedures and standards will guided by API —
RP-42 Recommended Practices for Laboratory testing
of surface active agents for well stimulation. If your
company does not have a copy of these general
practices, TNK-BP insists upon each company acquiring
a set of these standards and if required, have them
translated into Russian.

Acid treatments which fail to stimulate production have
usually been troubled by one or more of the following
problems:

1. Using acid on formations which are inadequately
perforated, or on sandstones which are not
damaged.

2. Using the wrong type of acid to remove the
damage.

3. Using “Non Filtered” Fluids for pre-flush or over-
flush volumes.

4. Lack of Hydrochloric Acid Pre-flush when using
Hydrofluoric Acid with sandstones.

5. Inadequate mud acid volume, minimum volume
should be 50 gal/foot (625 I/m) of perforated
interval being stimulated.

6. Lack of immediate clean-up with mud acid, even
with acid post-flush, allows deposition of
precipitates.

a) As a minimum consideration, an over-flush
stage is to be added at the end of the acid

treatment (with filtered clean fluid) to push
any precipitates beyond the critical matrix.

7. Failure to clean the acid or water tanks.

8. Additive misuse or overuse.
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TexHuka BesonacHocTu

O6palyeHue ¢ KNCNOTON B nabopaTopum

XpaH!Tb KUCMNOTY B NPOXIaAHOM, CyXOM, MPOBETPUBAEMOM
NMOMeLLLEHNN C KNCNIOTOCTOMKMMM NOfilaMu U XOpoLUen
opeHaxHon cuctemon. ObecneynTb 3awnTy oT
dunanyeckoro nospexaeHus. NMpegoxpaHaTb OT NonagaHus
NPSIMbIX CONTHEYHbIX Ny4el U BbICOKOW TemnepaTtypbl, BOObl
N HECOBMECTUMbIX BelllecTB. He ncnonb3ynte oTMbITble U3-
nog, KUCNOTbl KOHTENHEpPbI Ana Apyrux uenen. MNpu
pasbaBrieHuu, KUCNOTY Bcerga Hy)Ho Ao0aBnsaTb B BOAY
MeAasfieHHO U ManeHbKMMK nopumsamu. He ncnonbayite
TENnny BoAy U HUKoraa He gobaBnsiiTe BoAy B KACMOTY.
Mpwn gobaeneHun BoAbl B KUCNOTY MOXET BO3HUKHYTb €€
BCKMnaHue n 6ecnopsigovyHoe pasbpbi3rmBaHue.
Mcnonb3ayeMble nycTble KOHTENHEpPbI MOryT ObiTb
onacHbIMU, Tak Kak COXpPaHSIlOT OCTaTKN BELLECTB
(ncnapeHus, XnaKocTb); BHUMATENbHO NpoynTanTe Bce
Mepbl NPeA0CTOPOXHOCTU, ONUCaHHbIE ANS 3TOro
npoaykrta. MNpeanoYtTuTenbsHO MMETb B HAaNMMYMN MECTHYIO
BbITSPKHYHO BEHTUMSLMIO, TaK Kak OHa NO3BONUT
KOHTpPONMpOBaTh BblAeNeHNsi OTPaBSAOLWMX BELWECTB U UX
WCTOYHMKOB, NpeaoTBpaLLas Ux paccemBaHne B 00LLYyHO
pabouyto 30HYy.

O6palyeHne ¢ KNCNOTON Ha MeCTOPOXAEHUM

Hwxe npuBegeHbl obwme npasuna Tb npu obpalueHnn ¢
CONSAHON KMCMOTON Ha KyCTOBOW MioLwiagke
(mecTopoxageHun):

1. HCIl onacHa n eé Bo3agencTeme MoxeT ObiTb
CMepTerbHbIM NPU BAbIXaHWUW UK NonagaHum
BHYTPb M3-3a OXx0ra u paspyLueHus membpaH
CnNuU3ncTom 06oMoYkn N ablXxaTesnbHbIX NyTen, rnas u
Koxu. MoBpexaeHune rnas npoucxoanT oYeHb
ObICTPO 1 B TAXKENON CTEMNEHN.

2. He cmoTtp4 Ha 1o, uTto HCI He knaccudpuumpyetcs
Kak BOCMNIamMeHsioLLLeecs BELLECTBO, 3Ta KucroTa
SABNSIeTCA KpanHe onacHOM Npu KOHTaKTe C OrHEM.
OpgHuM 13 nobo4HbIX NpoaykToB ropeHnst HCI
SIBNSIETCA TOKCUYHbIN Xnop-ra3. O6s13amesibHO
ucnonb3ylime BJA (030ywHo-ObixamesnbHbIl
annapam) npu myweHuu njaaMmeHuU npu 20peHuu
c HCI.

3. B nepsyto ouepeab HemMegneHHO NpoMonTe
nopak€HHble y4acTKn Tena Bogon — 0CobeHHOo
rnasa. N3baBbTeCb OT NOPaXXEHHOW oAexabl U
NPOMbIBaNTe y4acTKM KOXM U/UNn rnasa MMHUMYM B
TeyeHne 15 muHyT. TpebyeTcst NOCTOAHHOE
Hannyne Habopa Ans NPOMbIBKM rna3 Ha oObekKTe.
Hanuune nepenBuxHOM OyLLEBOW YCTAHOBKM Ha

Safety

Acid handling in the lab

Store in a cool, dry, ventilated storage area with acid
resistant floors and good drainage. Protect from physical
damage. Keep out of direct sunlight and away from
heat, water, and incompatible materials. Do not wash
out container and use it for other purposes. When
diluting, the acid should always be added slowly to
water and in small amounts. Never use hot water and
never add water to the acid. Water added to acid can
cause uncontrolled boiling and splashing. Containers of
this material may be hazardous when empty since they
retain product residues (vapors, liquid); observe all
warnings and precautions listed for the product. A
system of local and/or general exhaust is
recommended. Local exhaust ventilation is generally
preferred because it can control the emissions of the
contaminant at its source, preventing dispersion of it into
the general work area.

Acid handling in the field

The following are the General Safe Handling procedures
for hydrochloric acid (HCI) at the well site (field):

1. HCI is dangerous and exposure can be fatal if
inhaled or ingested due to burning and
destruction of mucous membranes and the
upper respiratory tract, eyes and skin. Injury to
eyes is rapid and severe.

2. While HCl is not classified as a flammable
material it is extremely dangerous if it catches
on fire. One of the byproducts of burning HCl is
chlorine gas which is toxic. SCBA is required
when fighting burning HCI.

3. First aid is to flush the affected area
immediately with water — especially eyes.
Discard contaminated clothing and flush skin
and/or eyes for a minimum of 15 minutes.
Always have an eye wash station on location. It
is required that a mobile shower be on location
whenever HCI, Acetic or Mud Acid is pumped.
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MECTOPOXAEHMNM BO BpEMS 3aKa4ku CONSIHOM,
YKCYCHOWM UNW FMUHOKUCNOTbI ABNSIETCS
o0bs13amesibHbIM.

4. He pobasnawnte Boay B HCI. [lo6aBneHune Bogbl B
HCI MmoXeT Bbi3BaTb CTPEMUTESbHYHO peakLuto.
Mpwn pasbaBneHnn KMCNoTbl, [OOaBNANTE KACNOTY
B BOAY.

5. WHdopmaumoHHblie nuctkn o 6e3onacHocTm
MaTepuana Ha KMCNoTy U ocTanbHble fo6aBku
OOMXKHbI ObITb B HANMMYMM HA MECTOPOXAEHUN.

6. [pasuna Tb gns pa6otbl ¢ HF ngeHTu4HbI
npasunam npu pabote ¢ HCI. OgHako HF
OKasblBaeT BpeAHOEe BO3OEeNCTBME HE TOMBKO Ha
CNM3nCTYH0 060MOYKY, HO N Ha KOCTHbIA MOS3T.

7. Tlpu 3amepe eMKOCTU, nepcoHany bpuraabi
HeobxogMmo ucnonb3oBaTtb BOA n cucremy
B3aMMOMOMOLLM W NOACTPaxoBKWU. PaboTHUK,
3aMepsALWNN EMKOCTb A0SMKEH ncnonb3osatb BAOA
Ha cry4Yal KoHTakTa ¢ Xnop-ra3omM. Ero HanapHuk,
Takke AomkeH ncnonb3osaTtb BOA, 1 6biTb
roToBbIM NPUATKN Ha NOMOLLb, ECININ 3TO
noTtpebyeTcs.

8. Tepepn 3akaykomn KMCNOTbI MPOBECTU UHCTPYKTaX MO
Tb. Ha HeM gomkeH NnpucyTcTBoBaThb BECb
nepcoHan 6puragpl, HapsiQy, ¢ ocTanbHbIMU
paboTHMKaMMN Ha 3TOM KYCTY BbINOMHSAOLWMMM
apyrve Buabl pabor.

MpoAaykTbl

ConsHas kucnota (HCI):

PacTtBopsieT B nnacte kapboHaTbl. B ocHOBHOM
ncnonb3yeTcs Ans 06paboTkM N3BECTHSKOBLIX U
[ONOMUTHBLIX NrnacToB. ConsHas KMcrnota MOXeT bbITb
ucnonb3oBaHa A yaaneHusi CoNeoTNOXeHWI B
necyaHukax nnu yganenms ocratovyHoro CaCO; us
OypoBoro pactesopa B Nopoae.

CnpaBo4Has Tabnuua NOCT:

PekomeHayeTcsi cpaBHMBATbL KONIMYECTBO COAEPXKaHMS
)Xernesa B 3aKynieHHOWN CONSHOM KUCMoTe (CornacHo
nacnopTy) C HUWKenpuBegeHHOW Tabnuuen, ans
onpefeneHnsi Ka4ecTBa KUCMOTbI.

4. Do not add water to HCI. Adding water to HCI
can cause a violent reaction. When diluting
acid, add the acid to water.

5. Have MSDS on
additives

location for acid and all

6. Safety for HF is same as for HCI. HF will attack
bone marrow in addition to the mucous
membranes.

7. If gauging return tanks, personnel to use SCBA
and the buddy system. Person strapping tanks
is to use SCBA in case of chlorine gas. “Buddy’
also to have SCBA on and operational in case a
rescue is required

8. A safety meeting must be held prior to pumping
acid treatments. This meeting shall include all
personnel involved in the operation as well as
others working on the pad on other projects.

Products

HCL Acid:

Dissolves carbonates in the formation. It's mostly used
to treat limestone & dolomite formations. It may be used
for scale removal treatments in sandstone formations or
removal of CaCO3; embeddings from the mud.

GOST reference table:

It is recommended to collate the amount of iron in
purchased HCL (as per passport) with this table in order
to determine the quality of acid.
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Consanas KUcioma omxoosuux

Consanas

Conanas kucioma, Kucioma
4306, XLOPOpEAHILECKUX Conanas kucioma, Connnaz rucroma, cuHmemuquc;caﬂ ' Cunmemuueckas
npoyeccos, 32% ’ aKMUeHas, Mapka ;
mapka A Xy 35,5%
Hydrochloric acid from off- . e . . .
3; es from or anofc h lori{e Hydrochloric acid, inhibited, Hvdrochlori d Hydrochloric acid, Hydrochloric
y rocesses img roved, 32% A mark ’ V‘_’C Xorqlc ”Clk’ synthetic acid,
o reactive, mar: .
P » 1P ! ’ synthetic, 31.5%
IIpospaunas scuokocme, Om ceemno-sHcenmozo 0o
becysemuas unu crabo dnceimas, KOpU1Heso20 yeema
6e3 npumecu 836eUeHHbIX U arcuoxocms. C
B IMYNbSUPOBAHHBIX YACMIL npucymcemeuem Hpospauno Hpospauno
Hew e Xapakmepucmuxu [y ibcUp Y. pucy, Sicenmas Sicenmas
Appearance Transparent liquid, colourless SMYRbCUOHHO20 CROA. SrcudKoCms ScUOKOCH

or yellowish colour, containing
no suspended or emulsified
particles

A liquid from light-yellow to
brown colour. The presence
of a turbidity is admitted.

A transparent
vellow liquid

A transparent
yellow liquid

Becosas konyenmpayus
Xnopucmozo
8000pooa (HCI)%, He mened
Weight fraction of hydroge
chloride (HCI), %, not less th

32

20-23

35-38

315

Homep I'OCT
GOST Number

Ty 2122-106-05757587-95

Ty 6-01-04689381-85-92

Tocr 3118-77

Ty 2122-129-
05757587-97

TOCT 857-95b
mapka b, 1™
copr

Becosas konyenmpayus
c80000H020 xn10pa (C12)%
ne 6onee
Weight fraction of free
chlorine (CI2), %, no more
than

0.00005

0.00005

0.008

Becosas konyenmpayus
orcenesa (Fe)%, ne 6onee
Weight fraction of iron
(Fe), %, no more than

0.001

0.03

0.00005

0.015

Becosas konyenmpayus
0Ca0Kanocie KaibyuHayuu,
%, ne 6onee
Weight fraction of a residue
after calcination, %, no
more than

0.001

0.100

Becosas konyenmpayus
Op2aHUYecKU CEA3AHHO20
xnopa, %, He bonee
Weight fraction of
organically bonded
chlorine, %, no more than

0.001

Becosas konyenmpayus
Mouluvaxka %, ne bonee
Weight fraction of arsenic,
%, no more than

0.015

0.002

Ckopocms pacmeopenus
cmanu mapku Cm 3kn unu
08kn npu 20 0C, 2/m 2u, He

bonee
Dissolution rate of steel of

Cm3xn or 08kn marks at

20 0C, g/m2h,no more than

0.20
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ConsHas kucnota (HCI) Hydrochloric Acid
dusnyeckne xapakTepPUCTUKMN: Physical Data:
BecuBeTHast Unu crnerka xenTtasi, AbIMSILLAsCS Colorless, or slightly yellow, fuming liquid
XUOKOCTb C €KUM 3anaxoM. with pungent odor.
XapakTepucTmku Raw Acid
KOHLIeHTPUpOBaHHOMN Specifications:
KUCNOTbI: Item Limit Unit
Ha3sanve Copepxaue Ea. Total Acidity, as HCI | 32.0 —38.0 %
XapaKTepPUCTUKU n3MepeHus Iron 10.0 max m
MonHas % . pp
32.0-38.0
KncnotHoctb, HCI Total O - 30
YKene3so 0,010 makc. npomMusb O(?arb:)%asmc - max ppm
Bcero opratmeckux 0,003 makc. npomMune Free Halogens, as 10.0 max ppm
yrnepoos cio
CBobogHble npoMunb -
ranoretbl, CI2 0,010 makc. Calcium 0.3 max ppm
Kanbuun 0.0003 makec. npoMunb
Cynbdarthl 0,002 makc. npoMunb Sulfates 2.0 max ppm
NMnasukoBas kucnota (HF): HF Acid

**** MpumeyvaHue: CornacHo TpeboBaHNAM KOMMNAHUN
THK-BP, nepeq 3aka4ykoi NnaBMKOBOW KUCMOTHI,
HeobxoaMMO NpeaBapuUTeNbHO 3akadaTb onpeaeneHHbIN
00BEM condaHom KCNOThl B KavecTBe bydepa. ITo
HeobxoamMo ans obecneyeHnss pacTBopeHnst kapboHaTta
Kanbums nepepn 3akadkon pactBopa MraBUKOBOW KMCNOTbI B
mMaTtpuuy nopoabl. MMHumanbHbIN, He0BXo4MMbIN 06 BHEM
CONnsAHON KUCNOTbl A0MMKeH bbiTb He MeHee 0.25 M3 15%-
HOW CONSIHOM KMCMOThbl HA OAWH MeTp nacTa.

ConsHas Knucnota, 3akadymBaemMas npeBapuTenbHO B
KavyecTBe 6ydepHOM XNOKOCTUN OOSKHA coaepXaTb
npeobpasoBarenb xernesa Aanst KOHTpons 5 npomunb 3x
BaneHTHoro xenesa (Fe+3), nHrnbutop kopposnn gns
3awmtbl TPY6 0o 12 yacos npu O3 n gomkHa nponTtn 4
YacoBou TecT “oTpaboTaHHON KMCNOTbI”.

B HekoTOpbIX cny4asx nnaBMKoBasi KMCNoTa, Ucrnonb3yemasi
ONs pacTBOPEHWst CMIMKaToB, B 6onee BbICOKNX
KOHLeHTpauusax (Bbiwe 2%) npu HeNpaBUNbLHOM
obpalleHnn 1 HecobnaeHUN METOOUKN UMEET TEHAEHLMIO
0o6pa3oBbIBaTb CUSbHbLIA 0cadok. MnaBukoBas kucnoTa
NCMNonb3yeTcsl TONBbKO B Criyyasix, Koraa TO4HO
onpeferneHHa npupoaa NOBPEXAEHUS nnacTa.

**** Note: TNK-BP requires that prior to the pumping
any HF Acid Blend into a TNK-BP well, a volume of HCL
acid be pumped as a Pre-Flush before injecting HF
Acid. This is to help insure that any Calcium Carbonates
have been dissolved prior to the introduction of HF Acid
solutions into the matrix. A minimum HCL volume
requirement should be not less than 0.25 m3 of 15%
HCL per one meter of formation.

The HCL Pre-flush being pumped ahead is to be treated
with enough Iron Reducing agent to control 5000 ppm
Fe+3, Corrosion Inhibitors to protect tubulars up to 12
hrs at BHT and pass the 4 hr spent acid compatibility
test.

Used in some cases to dissolve silicates, in higher
concentrations (above 2%) tend to create massive
precipitants if not properly treated and right procedures
not used. HF Acid is to be utilized only in cases when
the source of damage is totally clear.
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NMnaBukoBas Kucnorta
Pusnyeckmne xapakTepuCcTuUKun:
BecuBeTHasa XMOKOCTb C €KUM 3anaxom.

XapaKkTepucTukm
KOHLIeHTPUPOBaHHOM
KNCNOTbI:
Hassauue CopepxaHue Ea.nsmepeHusn
XapaKTepUCTUKU )
MonHas 40-70 o
%
KucnoTtHocTb, HF Makc.
H,SiF¢ 0.2 makc. %
H,SOy4 0.2 makc. %

Hydrofluoric Acid
Physical Data:
Colorless liquid with pungent odor.
Raw Acid
Specifications:
Item Limit Unit
40 -70

Total Acidity, as HF max %

H,SiFs 0.2 max %

H,S0, 0.2 max %

ConsiHas 1 NnaBUKOBasi KUCNOTA - KOHTPOJb
copepxaHusa xenesa (Fe+3)

1. KOHeYHbIN NpoayKT Ans 3akaykym B CKBAXUHY HE
[omxkeH cogepxaTb 6onee 0,1 npomunb
TpexBaneHTHOro xenesa.

2. KucnotHbin cocTtaB ans npotpaskn HKT gomxeH
KOHTpOnMpoBaTb 5 NpoOMunb TpEXBaneHTHOro
Xenesa. NpegnonaraeTtcs, 4To 06beM NpoTpaBKM
HKT 6yaeT BbIMbIT Ha MOBEPXHOCTL, @ HE 3aKadeH B
nnact. O6beM NpoTpaBkM AOSMKEH ObITb HE MEHee
2 M° KUCNOTbI KOHLIEHTpaLumMen aKBMBaneHTHOM
KOHLIEHTpaL N OCHOBHOIO KMCMOTHOMO COoCTaga.

3. B cnyvae, ecnu npotpaska HKT He moxeT ObITb
npoBefeHa UnNu He nNpegycmaTpuBaeTcs, TO
nepsble 7.0 M~ KUCMNOTbI AOMKHbI coAepXaTb
[0CTaTo4yHOE KONMUYECTBO peareHToB 41151 KOHTPOns
5 npomMunb TpexBaneHTHOro xenesa
(HeMTpanuayrLLMe UNn NOHWXalLLne peareHThl;
npeanoyYTeHne oTAAETCA peareHTy NOHU3UTENs
xenesa). OctanbHas kMcnota, ucnonb3yemas ans
06paboTKn, OMKHA KOHTPONMPOBaTb Kak
MUHUMYM 2 MPOMUIIb Xenesa.

Mpu BbINOMHEHWUM KNCNOTHBIX 06paboToK O4EHb YaCTO
BCTpe4vaeTcs npobnema obpasoBaHus ocagka.
Peakuusi Takoro Tvna MOXeT NPUBECTM K MOBPEXAEHNIO
(3akynopke) npogykTuBHoro nnacra. Kaxgas ckBaxuHa
TpebyeT MHOMBMAYaANbHOrO NOAX0AA, HEMNB3S CTPOUTL
«NpeanoroXeHUs» KacaTtenbHO COBMECTMMOCTM
XMOKOCTW MO pesynbTaTtam paHee NpoBeAEHHbIX
obpaboTok.

BblILLEN3NoXeHHbIE OrpaHNYeHUs ABMSIOTCA TONbKO
MUHUManbHbIMK TpeboBaHnamm THK-BP. Kaxgas
BusHec EguHMLAa MoXeT yBENUYUTL KOHLIEHTPaLNIo
peareHTa KOHTPONMPYIOLLLErO CoOAepKaHWe xenesa, no
HeobxoaMMOCTH, B 3aBUCUMOCTM OT NnabopaTopHbIX
TECTUPOBaHUN.

HCL & HF Acid & Iron Control (Fe+3)

1. The final product that is to be injected to the well
must not contain more than 100 ppm of ferric
iron.

2. Tubing Pickle Acid volume is required to control
5000 ppm of Ferric Iron. The assumption is that
all Tubing Pickle acid will be recovered on
surface and will not be injected into the
formation. Volume of Tubing Pickle should be
not less than 2m? with a concentration equal to
the concentration of main acid package.

3. In the case that a tubing pickling procedure is
not possible or not considered, the first 7.0 m?®
of acid pumped must contain the amount of iron
control (sequestering or reducing agent;
reducing agents are preferred) agents that will
control 5000 ppm of ferric iron. The remainder
of all acid pumped for that treatment must be
able to control a minimum of 2000 ppm.

a. lIroninduced precipitation and sludging is very
common when performing acid treatments.
When these types of reactions occur, it can
cause “plugging” of the producing or injection
formations. Every well must be treated
separately and “No Assumptions” should be
made about compatibility of fluids from previous
treatments.

b. The limits listed above are only a TNK-BP
minimum requirement. Each Business Unit is
welcome to increase the iron control if required,
demonstrated from detailed laboratory testing.
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***lMpumeyarue — lNpu npusedeHuu KucriomHou
obpabomku obbemom bornee 7.0 M3, 0ba KUCITOMHbIX
cocmaea, npedHa3Ha4YeHHbIX 0511 KOHMPOJisi 5 u 2 npomursib
Fe+3 0omxkHbl npolimu nosnHyto npouyedypy mecmuposaHull
Ha cosmecmumocmb. THK-BP oxudaem, ymo 0515
CHUXeHus cmoumocmu 6ydem rnodobpaH onmumarbHbIl
KucromHbIl cocmas.

Ecnu nocne nposedeHus rnosnHol npoyedypbi npompasku,
8bIMbImasi Ha Mo8epxHoOcmMb Kucrioma 6ydem codepxameb
MeHee 1 MpoMurib xesesa, Mo 803MOXHO CHU3UMb
KOHUeHmpauyur peaceHma KOHmMpPOIs Xese3a 8 Kuciome
0o cnocobHocmu ydepxxueamb 1 NpoMUIb Xefle3a 8Mecmo
2 MpoMurb.

OpraHunyeckue KNcnotbl (YKCycHas)

YKcycHast kucnota 06bI4HO MCMONb3YeTCs B KOHLEHTpauun
oT 5.0% 10 20%. 1.7 M3 yKCyCHOW KMCIOTbI pacTBOPUT
Takoe e Konnm4ecTso martepuana, 4to n 1 m3 consiHon
KncnoTbl. MNpenmMyLLecTBO YKCYCHOM KACMOTbI - HU3Kast
CKOPOCTb KOPPO3uU. Mpu KOHTaKTe C METaNIoOM U Npu
TemnepaTtype Huxe 93°C pobasneHne nHrnbntopa He
TpebyeTcs, ecnv KOHTaKT KACNOTbI ¢ Tpybor cocTaBnseT
meHee 34. (***TMpnmevanune — [lobaBneHne nHrnbutopa He
TpebyeTcs Npu UCMONb30BAHUUN TOMLKO YKCYCHOWM KUCMOTHI,
HO HEe B KOMOMHaLMKN C CONMSHOM KUCNOTOoN). YKCycHas
KucrnoTa ¢ UHrMGMTopoM ucnonb3yeTcs, kak paboyas
XMOKOCTb U MOXeT ObITb 3aKayeHa B CKBaXWHY nepes
nepdopaunoHHbIMU paboTamn. Huskas ckopocTb KOppo3unu
6e3 HeobxoanmocTn fobasneHns MHIMOUTOPOB NO3BONAET
ncnonb3oBaTh 3Ty KNCMNOTY ANst UHTEHCMUKALNM BOOSHbIX
CKBaXkuH Ons ObITOBbLIX Lienen.

CmMecCb YKCYCHOWM M CONSIHOW KUCIOTbl UCMOSb3yeTcs Kak
KOMMPOMUCC MeXOY BbICOKOW pacTBOpPSIOLLEN
CMOCOBHOCTLIO COMSIHON KNCNOTbI U 3aMeAneHHon
peakumen ykcycHon kncnotbl. NogobHble 3ameaneHHble
peakuum KUCNoT 0ObIYHO NCMONb3YTCS B YCTAHOBIEHHbIX
nponopumax consiHasi/ykcycHasa kucnota (9:1, 8:2, 7:3, n
5:5). OTHOLWEHME CONAHOM KUCMOTbI K YKCYCHOM 9:1 - aTO
Hanbonee GbLICTPO pearnpyroLas U3 3TMX CMecen.
PacTtBopsitowas cnocobHOCTb 3TUX KOMMO3ULMIA NPUMEPHO
3KBUBArNeHTHa pacTtBopstoLen cnocobHocTn 15% consHon
KUCNOTbI.

3TN KUCNOTHbIE CMeck obecrneunBaloT 3afepXKy peakuum ¢
©onee HM3KOW CKOPOCTbLIO KOPPO3UK NpK TeMnepaTypax
Bbile 93°C 1 UMetoT A0NOSTHUTENbHbIA NONOXUTENbHbLIN
ahheKT No HenTpanuaawumm xenesa nocne oTpaboTku
KMCINOTbI B ropsivmx kapboHaTHbIX NnacTax.

***Note — When Acid Treatments are performed with
volumes >7.0 m3, both of the Acid Blends that are
designed to controlled 5000 ppm & 2000 ppm of Fe+3
are to be subjected to the full suite of compatibility tests.
TNK-BP expects that a different acid package is
designed for the lowered iron control requirement to
save cost.

If a full tubing pickling procedure is performed and the
returned surface acid is measured / tested to contain
<1000 ppm of iron, the remaining Iron Control agents
used to control iron in the remainder of the acid may be
reduced to 1000 ppm control, instead of 2000 ppm
control.

Organic acids (Acetic)

Acetic acid is usually used in the range of 5.0% to 20%
concentration. 1.7 m® of acetic acid will dissolve the
equivalent of 1.0 m?® of hydrochloric acid. Acetic acid has
the advantage of low corrosion rates with steel, and at
temperatures < 93°C, no inhibitor is required where
contact with the pipe is less than three hours (***Note —
No Inhibitor loading only applies when using Acetic Acid
“Only” and not in combination with HCL). With inhibitors,
acetic acid is used as a breakdown fluid and can be
placed in the well prior to perforating. The low corrosion
rate without the need for inhibitors allows the use of this
acid for stimulating water wells for domestic
consumption.

Mixtures of acetic and hydrochloric acid are used as a
compromise between the greater dissolving capacity of
HCI and the slow reaction of acetic acid. These delayed
reaction acids are normally used in fixed ratios of
Hydrochloric to acetic acid (9:1, 8:2, 7:3, and 5:5). A
ratio of 9:1 hydrochloric : acetic acid is the fastest
reacting of these mixtures. The dissolving ability of each
formulation is approximately equal to that of 15% HCI.

These acid mixtures provide retardation, with less
corrosion at temperatures (> 93°C), and have the
additional benefit that they will sequester dissolved iron
after the acid spends in hot carbonate formations.
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YKcycHas kucnorta
Pu3nyeckne xapakTepuCcTUKn:
BecuBeTHasa XnakocTb co crnadbbiM 3anaxom

XapaKkTepucTmku
KOHLIeHTPUPOBaHHOM
KUCNOTbI:
HasBaHue c En.
ogepxKaHue
XapaKTepPUCTUKU n3MepeHus
MonHas
KWMCMNOTHOCTb, 99.5 makc. %
C2H402
Cynbdarhl 0.0002 makc. %
Xnopuabl 0.0001 makc. %
OpraHnyeckune 0.1 Make. %
BellecTBa
>Keneso 0,001 makc. npoMunb

OpraHunyeckue pacTtBopuTenu

HanGonee pacnpocTpaHeHHbIM pacTBopuTeneM Ans
KMCINOTHbIX 06paboToK ABNSAETCA KCUIOI, XOTSl BO3SMOXHO
npuMeHeHve 1 Opyrux, Hanpumep Tonyon u T.n. Kcunon
ABNSAETCA OTINYHBLIM pacTBOpUTENEM AN
npeaBapuTenbHOW NPOMbIBKM MPU NOGBIX KUCMOTHBIX
06paboTkax Mo HeCKONbKUM MpUYMHaM:

* Kcunon oTMbIBaeT HepTb C MOBEPXHOCTU NOPOAHI,
NO3BONSASA KACOTE BCTYNUTbL C HEWM (NOPOLOW) B
KOHTaKT n pearnpoaTtb bonee acpdekTmBHoO.

* Kcunon cnocobcTBYeT 3HAYNTENBHOMY CHUXEHUIO
ocapkoobpasoBaHus, eCnu cyLlecTByeT npobnema
MOBbILUEHHOrO COAEPXaHuUsA xenesa/acanbTeHa.

OpraHuyeckme pacTBOpUTENN NCMONb3YOTCA OTAENbLHO,
nnbo B coyeTaHmm ¢ kncnoton. OpraHmyeckme
pacTtBopuTenyn ahPEKTUBHBI AN YyCTPaHEeHUs
OpraHM4yeckux oTrnoxeHun. OpraHnyeckme pacTBopuTENm
MOTyT UCMOSb30BaTbCA COBMECTHO C KUCITOTOW, B Clny4ae,
Korfa HeopraHuyeckme ConeoTNOXeHNs
cMmeLlaHbl(C)/NoKpbITbl acdanbTeHaMmun n/unu napaguHoMm.

Ecnu ecTb Nnogo3peHne o HanU4mMmn acanbTEHOB U
napadgmHa, 3akynopusaroLux nNnacT, To C Lenbo
yCTpaHeHWs1 AaHHOTO NOBpEXAEeHUA nepes NpoBeAEHUEM
KMCNOoTHOM 06paboTkn 6onee adpbPEKTUBHLIM METOLOM
SIBNSIETCA NpegBapuTenbHasi NpoMbIBKa nracTa
apomartumyeckummn pacteoputensmn. NprMmeHeHne Takoro
BUaa pacrtesoputenen 6onee acdekTuBHO, Yem obpaboTka
ON3ernbHbIM TOMMMBOM UMM YHUBEPCATbHLIMU
pacTBopuTenaMU. 3avacTyto Hanmdne acdanbTeHOB U
napadguvHa sBnsieTcsi NPUYNHON NOBPEXAEHUS U yOanuB
€ero, NpoBeAeHne KNCNOTHOM 06paboTkn MOXET Jaxe U He
noTpeboBaTbCs.

B 3aBucnmocTn oT BbIOpaHHOW CUCTEMbI KUCIOTHOM
06paboTkn, MOXET NOHAQ06MTLCA NpeaBapuTerbHas

Acetic Acid
Physical Data:
Colorless liquid with slight odor.
Raw Acid
Specifications:
Item Limit Unit
Total Acidity, as
C2HA0? 99.5 max %
Sulfates 0.0002 max %
Chlorides 00001 max | o,
Organic substance 0.1 max %
Iron 1.0 max ppm

Organic solvents

The most common solvent in acidizing is xylene,
although others are available, e.g. toluene etc. Xylene
is an excellent pre-flush for any acidizing of oil wells for
several reasons.

* |t strips the oil from the rock face allowing acid to
contact and react more efficiently.

® |t greatly reduces the possibility of sludging
where iron/asphaltene problems exist.

Organic solvents are used alone or in a combination
with acid. Organic solvents are useful for the removal of
organic deposits. An organic solvent can be combined
with acid when the inorganic scales are mixed with or
coated by asphaltenes and/or paraffin.

If we suspect we have asphaltenes and paraffin
plugging of the formation, then a pre-flush of Aromatic
solvents are far more effective than diesel or mutual
solvents for removing this damage prior to a stimulation
treatment. Many times, this is the damage mechanism
and an acid stimulation treatment may “NOT” even be
required.

Depending on the acid system selected, a pre-flush and
post-flush of specific fluids (KCL) may be required and
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NnpoMbIBKa ¥ NepenpoaaBka c NPUMEHEHNEM 0COBbIX
xungkocten (KCL). DTOT hakTop KpanHe BaXkeH ons
YCMELHOCTN MPUMEHEHUS KUCITOTHOM CUCTEMBI, Hanpumep,
ans eé pacnaga. AHanorm4yHo aTomy, nHorga Tpebyercs
ncnonb3oBaHne BydepHbIX XKNOKOCTEN, TaK Kak
yrnesoAopoabl MOryT paspyLUNTb HEKOTOPLIE CUCTEMBI.

YHuBepcanbHble pacTBOpUTENnu

YHuBepcarnbHble pacTBOPUTENM — MHOTOYHKLMOHAmNbHbIE
HENOHHbIE BELLECTBA, KOTOPbIE MO CBOEMY OMNPEAENEHNI0
pacTBOpuMbl B HEPTH, BOAE U coneBom pacTBope. OHM
cofepxaTt akTUBHble pacTBOPSIIOLLME BELLECTBA, KOTOpbIE
obecneynBaloT cMavnBaHue, AU3MyNbrMpoBaHNE U
obnagatT CBOWCTBOM CHWXaTb MOBEPXHOCTHOE
HaTsKeHue. YHMBepcarnbHble pacTBOPUTENN YacTo
NCMNonb3ylTCH B CTaAUAX NPeABaPUTENBHON MPOMbIBKU
nepeg HCI nnn HCI/HF npn maTtpuyHbix 06paboTkax gna
pacTBOPEHMUS OpraHNYeCcKMX BELLECTB U CMadnBaHus.
Hanbonee n3BecTHbI HA CErogHALLHUA AEHb
YHMBepcanbHbIn pacteoputenb — AFMB3 (MOHOOYTUNOBLIN
acup atnneHrnukons). OH NCNONb3yeTCsi B KOHLLEHTPaLMK
oT 2 0o 10% no o6bémy. lNMprmeHeHne yHMBepcarnbHbIX
pacTBopuTENen SBNAETCA KPUTUYHBIM, KOraa
obpabaTbiBaemasn nopoga Obina nogeepryyTa
BO34eNCTBMI0 BOMbLIOro KonuyecTsa UHrMbutopa
KOppo3uu.

Yrnesopgopopabl ANA CUCTEM C KUCITOTHOM
3MyINbCUEMN.

HekoTopble cbipble HedTH, AU3eNbHOE TOMMMBO UMK
KCWUIomn MOryT UCMOSb30BaThbCA AN CO34aHNUS SMYNbCUM,
TMNa - «KMcrnoTa-HedTb», 4N1S 3aMeNeHUs peakLmm
KUCNOTbI C N3BECTHAKOM. [peanovtutensHemn
ncnonb3oBaTh KCWUIOS, TaK Kak OH fy4lle BbiIMblBaeTCSA
nocne o6paboTtku. ElWwé ogHUM npuemnembiM BapuaHToOM
SIBNSETCA NCMOMb30BaHWe QU3ENbHOro TONMMBA, Tak Kak
OHO F1EerKo Co34aeT aMYIbCHUIO.

Heobxoaumo onpenennTb AaBneHWE HaCbIWEHHbIX NapoB Y
yrneBoAopoaHbIX onionaoB, KoTopble 6yayT UCNONb30BaHbI
BO Bpemsi 06paboTkm (Cm BbILLE).

Bce 06paboTku npn3aboriHom 30HbI C NPUMEHEHNEM
KMCMNOTHOW 3MYNbCUN JOMXKHbI BKINoYaTh B ce0s
npoBefeHne TECTOB Nepes 3aMecoM Ha NPoBEepKyY
CTabunNbHOCTN Y OQHOPOLHOCTU KOMMO3MLUN.

BpeMﬂ, B TE4YEHNN KOTOPOro amMyrbCcuda AO0JIKHaA OCTaBaTbCA

crabunsbHon ansa nposegeHus OlN3, cornacoBbiBaeTcs C
NHXXeHepoM-aun3anHepom komnaHum THK-BP.

CaMOOTKNOHAKLWMECS KNCIIOTHbIE CUCTEMDbI

critical to the success of the acid system, for breaking
the system as an example. Likewise, spacer fluids are
sometimes required as hydrocarbons will break some
systems.

Mutual Solvents

Mutual solvents are multifunctional nonionic agents
which by definition are soluble in oil, acid, water and
brines. They contain strong solvent groups which
provide wetting, demulsifying and surface tension
reduction properties. Mutual solvents are frequently
used in Pre-flushes ahead of HCI or HCL/HF in matrix
acidizing to dissolve organics and aid in water wetting.
The most common mutual solvent used today is
EGMBE (Ethylene Glycol MonoButyl Ether). It is used
at concentrations of 2 to 10% by volume. Mutual
solvents become critical when a treated formation has
been exposed to large amounts of corrosion inhibitor
(which generally oil-wet formation).

Hydrocarbons for Emulsified Acid Systems

Certain crude oils, diesel fuel or Xylene may be used to
create “acid-in-oil” emulsion in order to retard
acid/limestone reaction. Xylene is the preferable choice
as it has better post treatment cleanup abilities. Diesel is
another acceptable product to use as an emulsion is
easily achieved.

Vapor pressure (Procedure E) must be determined for a
hydrocarbon fluid that will be used during a treatment
(see above).

All emulsified acid treatments are to be subjected to pre-
mixing tests to insure stability and a homogeneous
mixture at BHT.

The length of time required to sustain a stable emulsion
at BHT, is up to the decision of the TNK-BP treatment
design engineer.

Self - Diverted Acid Systems
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BsA3ko-ynpyrne KMCNoTHblE CUCTEMbI — BELLECTBA,
numetoLme BA3KO-yNnpyrue CBONCTBA; NoJ BO3AENCTBUEM
HanpshkeHusi/caBura NpoBOLMPYIOT BPEMEHHYIO
nedopmauuio (B criydae ecnm HanpsikeHne 6bIcTpo
yCTpaHeHO), U NOCTOSIHHYO AedopMaLmio (B cny4vae, korga
HanpshkeHne/coBur noaaepXxmBaeTcs).

CaMo-OTKINOHALLNECA KUCNOTHbIe 06paboTkn B NepByto
ouepefb NpeaHasHa4YeHbl U UCMONb3YTCA ANs
OTKMOHEHUSA KUCNOTbI OT NYTU HAUMEHbLLIEro
COMPOTUBMNEHUS U ANSA NMPOHUKHOBEHUSA ee B HOBble
NnoLaamn KoHTakTa ¢ MaTpuLei.

Ha pbiHKe cyLLecTBYIOT pasnuyHble BA3KO-ynpyrue
CUCTEMBI, KOTOpPbIE NokasbiBatoT 6onbne (40-60 cna),
nn6o manble (2-5 cn3). BA3KOCTM Ha NOBEPXHOCTM.
HecmMoTps Ha 3TO, BaXKHO MOMHUTb, YTO NpwU
NCMNONb30BaHNM BSA3KO-YNPYrMX CUCTEM UX BA3KOCTb
3HA4YUTENBHO NOBLILLAETCS NO Mepe TOoro, Kak
cpabaTtbiBaeTcs KMCMOTa, TEM caMbIM, CO3aBasi
TEHOEHLMIO K OTKINOHEHWIO B MOpPoJe.

B uensax nporpammbl no KOHTponto kadvectea THK-BP,
cepBuCHasa kKoMnaHusa JormkHa 6yaeT 3amMepsaTb BS3KOCTb
CUCTEMBbI, A5l NPOBEPKU KUCMOTHOMO NakeTa u Kak
MeHsieTcsa cuctema npu paboTte ¢ pa3nnyHbIMM
XumpeareHtamu. CepBuCHOM KOMNaHun TpebyeTtcs
coBMecTHO ¢ bnokom TexHonorun fenaptameHTa
CKBaXnHHbIX paboT THK-BP B Mockee npeanoxuTtb
CcOBCTBEHHYIO NpoLeaypy TECTUPOBAHUIA ANS ONpeaeneHns
3asBMNeHHON BA3KOCTM Ha 3aboe.

3arenveaTtenu KUCNnoThbl HA OCHOBE NonumMepa

o Monwakpunamungpl (CMHTETUYECKas cMona,
N3roTOBIIEHHAs 13 NONTIMMEPM30BaHHbIX
akpunamuaoB, BOAOPaCTBOPUMbIN Nonmep
ncnonb3yeTcs Ans obpasoBaHUs Unn
cTabununsaumm renen u Kak 3aryctutenb Unm
OCBETNUTEND).

o [Monucaxapuabl — ruapookuck yrnepoga (7.e.
Kpaxmar, Lensnonosa uiu rimkoreH) Mosnekynbl
KOTOPOro COCTOSAT U3 MOJekyn caxapa
COeaMHEHHbIX Mexay cobon.

BS3KOCTb XMOKOCTM onpeaensieTcs no pac4eTHOW MOAENM
KMCMNOTHOM 06paboTKM, COCTABMEHHOW NHXEHEPOM MO
On3anHy.

BA3kocTb XKWAOKOCTEN 3TOro TMna AosikKHa ObiTb

noarTeepXxneHa tectamn B na6opaTopV|V| Ha 6ase 1 Ha
MEeCTOpPOXAEHNN C MNOMOLLbIO BU3KO3MMETPA Fann 35.

Mamsimka:

lMonuakpunamudsl — 3a2efieHHasi KUcriomHasi cucmema,
OosmkHa Habupame 8s3kocmb bonee 15 cn3 npu

Visco-Elastic Acid Gellents — “the property of a
substance of exhibiting both elastic and viscous
behavior, the application of stress causing temporary
deformation if the stress is quickly removed but
permanent deformation if it is maintained”.

Self diverting acid treatments are primarily designed and
used to divert/restrict acid from following the path of
least resistance in order to achieve an extended “new”
area of contact between the unspent acid and the rock
matrix.

There are various different Visco-Elastic fluid systems
on the market that either exhibit high viscosity’s at
surface conditions (40 — 60 cp) or exhibit lower
viscosities on surface (2 — 5 cp). Nonetheless, the
important factor to remember when using Visco-Elastic
Acid Packages is that when the acid “spends”, it's
viscosity dramatically increases, thus creating a
diversion tendency of the acid within the Matrix.

For TNK-BP QAQC purposes, the Service Company will
be required to demonstrate “Spent VDA Acid” viscosity
tests to verify their acid package and chemical lot
changes. The Service Company will be required, in
conjunction with TNK-BP Wells Technology Department
in Moscow, to purpose fit their own set of testing
procedures to “verify” their claims of down hole
viscosity.

Polymer Based Acid Gellents

o Polyacrylamides - synthetic resins made by
polymerizing acrylamide, especially a water-
soluble polymer used to form or stabilize
gels and as a thickening or clarifying agent.

o Polysaccharides — carbohydrates (e.g.,
starch, cellulose, or glycogen) which have
molecules consisting of a number of sugar
molecules bonded together.

Fluid viscosity is to be determined from the Acid
Treatment design model generated by the design
engineer

The viscosity of these types of fluids needs to be

confirmed in both the Base & Field Lab laboratory with a
Fann 35 Rheometer.

As a “Rule of Thumb”:

Polyacrylamides — Gelled Acid Fluid systems must
achieve a viscosity of > 15 cp at temperature equal to
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memnepamype pasHol (cmamudeckass memrepamypa Ha
3aboe + memnepamypa Ha rnogepxHocmu)/2.

lMonucaxapudbl — 3a2enieHHasi KUCIOMHasi cucmema,
OomkHa Habupame 8a3kocmb bonee 25 cn3 rpu
memnepamype pasHol (cmamudeckass memrnepamypa Ha
3aboe + memnepamypa Ha rnogepxHocmu)/2.

*** [lpumeyaHue:

* [lepea 3aka4ykon NepevncrieHHbIX
CaMOOTKITOHSIIOLLMXCS KUCMOTHBIX COCTaBOB,
ybeguTech B HannumMe 4ocTaTtovHOro 3abomHoro
[aBneHnsi, NO3BONSIOLENO CKBaXXMHE NPOMbITbCS
“camon”.

*  BssKo-ynpyrue xuaKkocTu, kak npasuno, obnagaioT
XOpOoLLEl CNOCOBHOCTLIO K BbIMbIBaHMIO.
Heo6xoanmo 3HaTb, YTO HEKOTOpPbIE BS3KO-
ynpyrue cucTeMbl XXUAKOCTEN, HE COBMECTUMbI C
KanbLueMm B pasfnyHbIX dhopmax.

OkoH4aTernbHble NapameTpbl MO BA3KOCTU CUCTEM
3arefieHHoM KMCnoThbl ByayT onpeaenstbcs Ha yCMOTPEHME
nHxeHepa THK-BP no agnsanHy KMcnoTHbix 06paboTok u
npeacrasutens bnoka TexHonorun [JenaptameHTa
CKBaXXWHHbIX paboT B Mockse.

3areneHHas u cluuTas Boaa

Bce TpeboBaHusA 1 npoleaypbl TECTUPOBaHUSA 3arefieHHon
N CLUMTON BOAbI NOAPOGHO M3NOXEHbI BbiLLE.

Ons npoeegeHnst kucnoTHbix P unn Ol3, Heob6xogumo
cobntogaTb BCce YMNOMsIHYTble Mpoueaypbl MO KOHTPONO
KayecTBa Npu UCNONb30BaHUN 3arefieHHON M CLUMTON BoApbl,
BKMOYas TECTUPOBaHNE Ha XMMUYECKUIA COCTaB BOAbI.

OkoHyYaTenbHble NapaMeTpbl N0 BA3KOCTU CUCTEMbI Ha
3areneHHou Boge OyayT onpenenstbca Ha yCMOTpeHue
UHXeHepa Nno AnsaniHy KUCMOTHbIX 06paboTok KomMnaHum
THK-BP.

3areneHHas HeTb:

XumpeareHTbl Ha OCHOBE 3arefneHHon Hed T 0ObI4HO
N3roTOBMAKTCA N3 CRNOXHOro agmpa optococdaTta
antoMUHNUS U MHOTAA UCMONb3YTCH Kak OTKMOHSOLWNE
KWUCINOTHbIE XUOKOCTN.

[lenapTaMeHT TEXHONOMMN CKBaXUHHbIX paboT THK-BP He
pekoMeHayeT UCMoNb30oBaTh 3areNeHHy HedTb B
KayecTBe OTKMOHMTENS ONs KUCNOTHbIX 0bpaboTok. OHa He
Tak adppeKkTMBHA, KakK 3arenieHHasi/clumMTasl Boga nunm
CaMOOTKIMOHSAOLWAACS KUCNOTHas cuctemMa. NpumeHeHne

(BHST+Surface temp.)/2.

Polysaccharides - Gelled Acid Fluid systems must
achieve a viscosity of > 25 cp at temperature equal to
(BHST+Surface temp.)/2.

*** Note :

e Prior to pumping some of the listed self diverting
acid packages, insure that there is sufficient
BHP so the well has the ability to clean itself.
Products that contain Polyacrylamides do not
break and are thermal dependant to reduce the
viscosity in order to recover these spent fluids
back to surface.

* ViscoElastic Fluids generally have good cleanup
properties. Be aware that certain ViscoElastic
fluid systems may not be compatible with
Calcium in various forms.

Final Viscosity requirements of all Gelled Acids systems
will be at the sole discretion of the TNK-BP Acid
Treatment Design Engineer and the Wells Technology
Department in Moscow.

Gelled & X- linked Water

All Gelled, X-Linked water requirements and QAQC
Testing procedures are outlined in detail above in this
standards.

For the purposes of the Acid Fracs or BHT’s, all Gelled
& X-Linked Water QAQC procedures outlined in that
document will be followed and adhered too inclusive of
water analysis.

Final Viscosity requirements of all Gelled Water systems
will be at the sole discretion of the TNK-BP Acid
Treatment Design Engineer.

Gelled Oil:

Gelled Oil Chemicals are usually made up of an
Aluminum Phosphate Ester product and are sometimes
used as Acid Diversion fluids.

TNK-BP Wells Technology Department does not
recommend gelled oil as a diversion system for Acid
Stimulations. They are not as effective as Self Diverting
Acid systems or Gelled / X-Linked Water. Qil Diversion
systems create HSE and Environmental problems and
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cucTeMbl HE(PTSHBIX OTKNOHUTENEN co3aéT bonbLue
npo6nem c OT, Tb n OOC n nmeeTt MHOXECTBO
noTeHUmManbHbIX NPobyiemM ¢ COBMECTUMOCTbIO, ecnu
XWOKOCTb HEe TECTUPYETCS MOSTHOCTLIO U Ha perynsipHomn
ocHoBe. Heobxoanmo npeanpuHATbL BCce yeunusi, 4tobbl He
ncnonb3oBaTb OTKINOHUTENN HA OCHOBE HedTw.

Mpn HEOGXOAMMOCTU NPUMEHEHUSI CUCTEM C 3arefieHHOMN
HedTblo, HE06X0ANMO:

1. [na gpaHHon cuctembl Heobxoanmo Oyaet
NPOBECTM NOMHbIV PS4 TECTOB Ha npubope daH 50,
ONs NoNyyYeHUst AaHHbIX MO BA3KOCTU Npu
TemnepaType paBHoOI (cTaTudeckas TemnepaTypa
Ha 3aboe + TemnepaTtypa Ha NOBEPXHOCTN)/2.
Takke Heob6XoaMMO NPOBECTM TECTbI C 3arpy3Kkomn
Openkepa, 4ToOblI y6EeaMTLCs B NOSTHOM pacnage
cucTeMbl Yepes 1 yac nocne 3aBepLUEHUs 3aKayKu.

2. Heobxognumo nmetb npnbop PaH 35 Ha kKycToBON
nnowagke Ans onpegenexHns BA3KOCTU 3areneHHon
HedTH.

3. OkoH4aTenbHble NapamMeTpbl N0 BA3KOCTU CUCTEMBI
C 3areneHHon HedpTbio ByayT onpeaensaTbCcs Ha
YCMOTPEHWNE UHXEHEPA MO AN3alHY KUCMOTHbIX
obpaboTok komnaHum THK-BP

NNabopaTopHoe o6opynoBaHue

BaxHoe npumedyaHue: Bcro 1abopamopHyr CmMeKsHHY0
riocyQy 0515 nposedeHuss mecmos Ha CO8MeCMUMOCb
(amynbcuro) He0bxo0OUMO mujamersibHO 8bIMbIMb
U30rpPonuUI08bIM CIIUPMOM U Crios1ocHymb pacmeopom HCI
neped kax0bIM ucronb3oeaHueM. Ecriu amoao He dename,
mo ¢ha3sy pasdesneHus xudkocmel 6ydem CrI0XHO
onpedenums. Cnedyem makxe nosib308amuscCs
rnodceemkod, npu 8u3yansHOM orpedesieHuU cmerneHu
pasdeneHus ¢as (Hanpumep, HCI u cbipoli Heghmu).

Bce omyemsi no mecmam 0ormKHbI uMems Yughposbie
gomoepachuu npoyecca mecmuposaHusi C 8bICOKUM
paspeweHuem (MuHumym 1280%*1024 nukcened).

Na6opartopusa Ha 6ase
Cnucok Heobxoanmoro obopyaoBaHus

OcHoBHOe 0b6opyaoBaHMeE:

many potential compatibility problems if fluids are not
fully tested regularly. All efforts should be made to
“Not” use Oil Diversion products.

If Gelled Qil Diversion Systems are to be utilized:

1. Gelled Qil Diversion systems will be required to
have a full set of Fann 50 tests performed to
assure viscosity at temperature equal to
(BHST+Surface temp.)/2. Breaker loadings are
also to be tested to insure a full break within 1
hour after the treatment has been completed.

2. A Fann 35 will be required on the Wellsite to
test and assure viscosity of Gelled Qil.

3. Final Viscosity requirements of Gelled QOil
systems will be at the sole discretion of the
TNK-BP Acid Treatment Design Engineer.

Laboratory equipment

Important note: All laboratory glassware that is used for
compatibility (emulsion) testing must be thoroughly
cleaned with IPA (Isopropyl Alcohol) and flushed with
HCI before every usage. If it is not done, the
determination of the fluids separation line will be
complicated. Also, the backlight must be used when
visually determining fluids (for instance: HCI and crude
oil) separation degree.

All test reports must be supported with the high
resolution (at list 1280*1024 pixels) digital pictures that
represent the test progress.

District (base) laboratory
The list of necessary laboratory equipment:

General
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OneKTPOHHLIN Npubop ana namepeHna pH
JlakmycoBas 6ymara (c nonockamu 3-5 uBeToB ”
wkanon ot 0-14)

Wnpwuupbl n nunetkm (1, 3, 51 10 mn)
JlabopaTopHasa nocyna (meH3ypkm 50, 100, 250 n
500mn 1 mepHble yunuHgpsl 50, 100, 250 1 500
M)

MepyaTkM U3 Nartekca, 3aLUTHbIE OYKWU, OCTalNbHbIE
Heobxogumble CAB un 3awnTHblE CpeacTsa
YCTPONCTBO AN TUTPOBAHUSA (NMneTka)
dunbTpoBanbHas bymara — (BaTMaH pasmep 4,
150mMM x 20-25 MUKPOH UK ero aHanor) gng
TECTOB Ha ocafok u cbopa u yacTu, nopoabl Ha
BbIXoAe.

BopoHku nog BatmaH 4 x 150 mm gnameTtpom
dunbTpoBanbHoOM ByMmarun ¢ BakyyMHbIM HaCOCOM
BoasHas 6aHs ¢ TepMOperynsaTopom

Fann 50 — ecnu ucnonb3yeTcs clumTasi BoAa unm
cucTema C 3areneHHon HedTblo.

Fann 35 — ecnu ncnone3yetcsa 3areneHHas
KucnoTa, Boga unun HedThb.

KoHueHTpauus KUCnoTbl

1. TuTpoBaHue

Pacteop rugpokcuga Hatpus (NaOH) no ctaHgapTty
= 1N, 2N n 5N

Pacteop cdeHondranemHa

Wnpwuue (1, 3, 51 10 mn)

Kon6ebl

OunctnnnupoBaHHasi Boaa

Mpnbop ona TntpoBaHus (NuUneTka)

2. YpenbHbil Bec

Komnnekt ApeomeTpoB.
BoasiHas 6aHs ¢ TepMOperynsTopom
TepmomeTp

TecT Ha COBMECTUMOCTb

Bce peareHTbl, BXOAsLLME B KUCNOTHbIA COCTaB Ui
Te, KOTopble NnaHupyeTcs 4O6aBUTb.

Kon6bl ansa pasmewwmnsanms (150 n/vnn 250 mn ¢
3aKPYYMBAIOLLMMMUCS KpbILLKaMM)

Wnpwuue (1, 3, 5, 10 mn)

ByTbinoyku gnsa npob (1 n)

OunctnnnupoBaHHasi Boaa

PacTtBop okucHoro xenesa (100 npomunb unu
fonee)

BoasHas 6aHs ¢ TepMOperynsTopom

TepmomeTp

BneHpep Tvna YopuHr ¢ pa3HbIMU CKOPOCTHLIMU
pexumamm, cocyq Ha 1n n 250 mn cTeknsiHHas
€MKOCTb C 3aKpy4MBatoLLENCs KPbILLKOW.
LleHTpudbyra n tybycol (25 mn)

CwuTo 13 HepxaBetowen ctanum Ha 100 mew (150
MUKPOH).

OpHopasosble MmeH3ypku (100, 250, 500 and 1000

Electronic pH meter

pH paper (strips with 3 — 5 color points with
range 0-14)

Syringes and pipettes (1, 3, 5and 10 mL)
Laboratory glass (Beakers (50, 100, 250 and
500 mL and Graduated Cylinders 50, 100, 250
and 500 mL)

Latex gloves, protective glasses, other
necessary PPE and safety equipment
Titration unit (pipette)

Filter Paper (Whatman grade 4 size 150 mm x
20-25 micron or equivalent) for a sludge test
and collecting / evaluating flowback solids

Analytical Funnels for Whatman 4 x 150 mm
diameter filter paper with vacuum pump
Water bath with temperature regulator

Fann 50 — If X-Linked Water or Gelled Oil
Systems are being utilized.

Fann 35 - If Gelled Acid, Water or Oil is being
Utilized.

Acid strength

1. Titration

Sodium Hydroxide Solution (NaOH) Normality =
1N, 2N or 5N

Phenolphthalein Solution

Syringes (1, 3, 5and 10 mL)

Test bottle

Distilled water

Titration unit (pipette)

2. Specific Gravity

¢ Hydrometer kit
e Water bath with temperature regulator
e Thermometer

Compatibility testing

All reagents used in the acid package or
planned to be used

Compatibility shake bottles (150 and/or 250 mL
with screw top lids)

Syringes (1, 3, 5, 10 mL)

Sample bottles (1 L)

Distilled water

Ferric iron solution (100 000 ppm or more)

Water bath with temperature regulator
Thermometer

Variable Speed Waring Blender with 1 liter jar
and 250 ml glass jar with screw top lid.

Centrifuge & Tubes (25 mL)
100 mesh (150 microns) stainless steel screens

Disposable beakers (100, 250, 500 and 1000
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*  Mapkep

* MpamopHas kpoluka, o6pasubl napaduHa,
o6pa3subl CONeoTNOXEHNN.

TecTbl Ha CKOPOCTb KOPPO3UM

TepmoLkad ¢ TepMOPErynaTopom

Mpo6bupkn (100 mn)

TepmomeTp

LLabnoHbl Ansa TecToB Hape3aHHble U3 HoBon HKT
(mapku K) (100 rp)

*  [1poObl MHrMBUTOPaA KOppPO3UN

*  OneKkTpoHHble Beckl (paccunTaHHblie Ha 1000 rp ¢
ToyHocTbto o 0.001 rpamm)

AHanmns Boabl

* Habop HACH gna aHanusa Bogbl (Ca, Mg, Fe, Ba,
Na, K, Sr, Cl, CO3;, HCO3, SO,).

JNabopaTtopusa Ha MecTopOXAEeHUN
Cnuncok Heobxogmmoro nabopaTtopHoro o6opygoBaHUs:
OcHoBHOe ob6opyaoBaHue:

e OneKTpPOHHbIN Npnubop ans namepenus pH

e JlakmycoBasi 6ymara (c nonockamu 3-5 LBETOB 1
wkanon ot 0-14)

e LWnpuubl n nunetku (1, 3, 51 10 mn)

e CW3, kak yka3aHo Bbiwe B «O6palyeHme ¢
XMMpeareHTamum B nabopatopun u Ha
MECTOPOXAEHUNY»

e Cwurto 13 HepxaBsetowen ctanm Ha 100 mew (150
MUKPOH).

*  OneKkTpoHHble Beckl (paccynTaHHble Ha 1000 rp ¢
TouyHocTbio Ao 0.001 rp)

*  OnEeKTPOHHLIA TEPMOMETP

* BopsHas 6aHsi ¢ TepMOperynaTopom

* Fann 35 — ecnu ucnone3yeTtcs 3areneHHas
KucnoTa, Boga unum Hedhb.

TecTbl Ha KOHLLEHTPaLUIO KUCHOTbI
YaenbHbIN Bec
e Komnnekt ApeomeTpos
* BopsHas 6aHs ¢ TepMOperynaTopom
e TepmomeTp

TecTbl HA COBMECTUMOCTb

® Bce peareHTbl, BXOogdLMe B KMCNOTHbIA COCTaB WU

mL)
e Marker
e Marble chips, paraffin samples, scale samples

Corrosion rate testing

Oven with temperature regulator

Test glasses (100 mL)

Thermometer

Test coupons cut from actual new tubing (K
grade) (100 gram)

e Samples of corrosion inhibitors

* Electronic weight scale (1000 gram capacity
with accuracy to 0.001 gram)

Water testing

 HACH water analysis kit (Ca, Mg, Fe, Ba, Na, K,
Sr, Cl, CO3, HCO3, SO,).

Field laboratory
The list of necessary laboratory equipment:
General

e Electronic pH Meter

*  pH paper (strips with 3 — 5 color points with
range 0-14)

e Syringes and pipettes (1, 3, 5and 10 mL)

e PPE as outlined above in “e. Chemicals
handling in the lab and field”

* 100 mesh (150 microns) stainless steel screens

* Electronic weight scale (1000 gram capacity
with accuracy to 0.001 gram)

e Electronic Temperature Gauge

*  Water bath with temperature regulator

e Fann 35 - If Gelled Acid, Water or Oil is being
Utilized.

Acid strength
Specific Gravity
¢ Hydrometer kit

e Water bath with temperature regulator
e Thermometer

Compatibility testing

* All reagents used in the acid package or
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Te, KOTopble NnaHupyeTcs 4ob6aBUTb
e KonGbl gnga pasmewmnsanus (150 n/unm 250 mn ¢
3aKPYYMBAIOLLMMMUCA KPbILLKaMM)
Wnpwuue (1, 3, 5, 10 mn)
ByTbinoykun gnsa npob (1 n)
OunctnnnupoBaHHasi Boaa
PacTtBop okucHoro xenesa (100 npomunb unu
bonee)
* BopsHas 6aHs ¢ TepMOperynaTopom
e TepmomeTp
e Cwurto 13 HepxaBsetowlen ctanm Ha 100 mew (150

MUKPOH)

e OpHopasosble MmeH3ypkn (100, 250, 500 and 1000
M)

*  Mapkep

* MpamopHas Kpoulka

Mpoueaypbl NabopaTopHbIX TECTOB

Kak npaBuno, obecne4yeHne n KOHTPOIb Ka4YecTea npwu
KMCMNOTHbIX 06paboTkax, npoueaypbl TECTUPOBAHMUS
xumpeareHToB 1 ctaHgaptel THK-BP, pykoBoacTtBytoTcs
OokyMmeHToM «[pakTuieckne pekoMeHgaunm ans
TecTupoBaHus MNMAB B nabopaTopHbix ycrnoBusix» (APl -RP-
42).

Bce cocTaBbl Ans KUCNOTHbIX 06paboTok, yaaneHus
CONEOTNOXEHUN, OTYNCTKN CTBOMA CKBaXKUHbI UITU KOMOHHbI
HKT npeanoxeHHble ana THK-BP cepBucHbIMK
KOMMaHUsIMM AOSMKHbI NoaTBEpPXA4aTbCsl NOAPOOHbIMMU
oTyeTamu o npoBeaeHHbIX TecTax Ans KAXXAOW otaensHo
B3ATOW CKBaXXUHbI, nriaHmpyemon nog OlN3. OTtyeThl
[OJMKHbI CONPOBOXAATLCS LMPOoBbIMU hoTorpadusimm ¢
pesynbTaTaMy TECTOB, U COCTaBMEHbl Ha ABYX S3blKax:
PYCCKOM W aHTMUIACKOM.

CepBucHasi KoMnaHus He byaeT gonyleHa K BbIMOMHEHWIO
nto6oro Bmaa pabot Ha ckBaxxmHax THK-BP o tex nop,
noka nabopaTtopusi CepBMUCHOM KOMMNAaHUWN He BbINOMHWNA,
[OKyMeHTUpoBana v npegocTtasuna opopMieHHbIN oT4eT
npegcrasutento THK-BP 3a 3 gHs oo Havyana o6paboTku.

Na6opartopusa Ha 6ase

TecTbl KOHUEHTPUPOBaHHOW
(Hepa3baBneHHON) U cMeLlaHHOU
(pasbaBneHHOWU) KUCHOT

THK-BP TpebyeT oT noapsavmka npoBEpKU KPenocTm
(KOHLLEHTPaLMM) KUCNOTbI. TECTbl HA KOHLEHTpaLuto
KMCNOTbI AOMKHbI MPOBOAMUTLCS C KaXka4onW HOBOW NapTuen
nony4yaemow OT NOCTaBLLMKa CbIPOW KUCNOThI, a

planned to be used
e Compatibility shake bottles (150 and/or 250 mL
with screw top lids)
Syringes (1, 3, 5, 10 mL)
Sample bottles (1 L)
Distilled water
Ferric iron solution (100 000 ppm or more)

*  Water bath with temperature regulator
e Thermometer
* 100 mesh (150 microns) stainless steel screens

* Disposable beakers (100, 250, 500 and 1000
mL)

e Marker

e Marble chips

Laboratory procedures

As a General Rule, TNK-BP QAQC Acid & Additive
Testing procedures and standards will be guided by API
— RP-42 Recommended Practices for Laboratory testing
of surface active agents for well stimulation.

All Acid Stimulation, Scale Removal, Wellbore or
Tubular cleanup packages proposed to TNK-BP by the
Service Companies must include a report that details
test results for “EVERY” well that is to be treated.
Reports must include digital pictures of the test results
and all reports are to be formalized in both Russian and
English languages.

No Service Company is to pump any type of Acid
Treatment into a TNK-BP well until the Service
Company laboratory has performed, documented and
submitted the formalized report to the TNK-BP
representative, 3 days prior to the treatment.

District (Base) laboratory

Concentrated (raw) and mixed (dissolved)
acid strength test

TNK-BP requires that the contractor provides proof for
acid strength (concentration). Acid strength test to be
performed for the raw acid batch after delivery from
supplier and for the dissolved acid before sending it to
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pa3baBneHHyto KucnoTy TpebyeTcst TecTupoBaTth nepes
Ka)K[on OTNpaBKOM Ha MecTopoXxaeHue (ecnv NpUMEHMMO).

[ns npurotoBneHnsa npob onsi cMeLaHHON
(pasbaBneHHOM) KNCNOTbl, CMOTPUTE NpoLenypy
«CmelumBaHue KoHueHTpupoBaHHou conaHon (HCI)
KMcnoTbl ¢ Bogon n gobaskamu B nadopartopumny.

B nepByto oyepenb, He0H6X0ANMMO NPOBEPUTL LIBET U
NpO3payvyHOCTb KACMOTbI. LIBET KNCNOTLI MOXET MEHSITLCS OT
Npo3paYyHoro o XENToro 1 KUCcnoTa He AofkHa cogepXatb
Kaknx-nmbo TBepabliX Nnpumecen.

KoHueHTpauus:

* [lpoBecTn TUTpoBaHne Npob KOHLEHTPUPOBAHHON
KUCNOTbI NS ONpeAeneHnst eé KoHUEeHTpaunm.
CwmoTpuTe npoueaypy «OnpegeneHue
KOHLEHTpauum KUCNoTbl NyTEM TUTPOBAHUS».
[aHHbIN TeCT BbINOMHAETCS NOA BbITSXKON Npu
XopolueM ocBeLleHun. Mpu aTom Heobxoanmo
nMeTb Ha cebe Bce HyxHble CU3: koMOUHESOHBI
unun nabopaTopHble xanaTbl, PE3VHOBbIE
nepyartku, 3alnTHble BOTUHKM UMK canoru, a
TakXke 3aLLMTHbIE OYKN.

e OnpenennTb KOHLEHTPaLUWo TUTPOBAHHOM
KUCMOTbI MO cneumanbHbiM Tabnuykam unm c
nomolLLbio dgopmynel. Mocne onpeaeneHns
KOHLIeHTpauuu no Tabnuue, Hangute
COOTBETCTBYHOLLIEE 3HAYeHWe yaenLHOro Beca ans
[aHHOWM KUCMOTbI.

e OnpenennTtb yaernbHbIN BEC, COOTBETCTBYHOLL MM
OTTUTPOBAHHOW KUCMNOThLI NPU NOMOLLM apeomeTpa
¢ TouHocTbio Ao 0.001 egmHuL,.

lMpumeyaHue: Nocne nony4yeHusi kaxxool Hoeoul napmuu

Kucromsl, Heobxodumo ripouszsecmu ombop rnpob amod
Kucriomsl U eé mumposaHue.

CopepxaHue xerne3a B KOHLUEHTPUPOBaAHHOMN

location (if applicable).

To prepare samples of mixed (dissolved) acid refer to
Procedure ‘Laboratory Mixing of Raw (Strong)
Hydrochloric Acid (HCI) with Water and Additives’.

First of all check acid Color and Clarity — the acid should
be clear to yellow, and free of foreign material such as
solid particulate.

Strength:

e Titrate the Raw HCI acid sample to determine
its strength. Refer to Procedure ‘Acid Strength
Determination by Titration’. This test should be
performed under a fume hood with good
lighting. Wear all appropriate PPE: coveralls or
lab coat (smock); rubber gloves; safety shoes or
safety boots; and safety glasses.

* Find the measured acid strength you titrated on
a set of acid tables or use the formula. Once
the strength is found on the acid chart, find the
corresponding specific gravity value for that
strength of acid.

* Verify the specific gravity corresponding to
titrated acid strength with a hydrometer accurate
to 0.001 units.

Note: The acid tank must be sampled and titrated after
each new load received.

Concentrated (raw) acid iron content

KUCInoTe.

CopepxaHue xenesa BO BCel NOCTaBMNSEMOW KUCIOTe
OOMMKHO nonagaTth NoA Tekylme TpeboBaHusa cTaH4apToB
KayecTBa.

Kaxgas BHOBb NonyyYeHHas napTust KUCMOTbl AOMKHA
NPOWTK TECT Ha coAepxaHue xernesa. Takon xe TecTt
JOrMkHa NponTun pa3basneHHas KucnoTta nepeg
TPaHCNOPTUPOBKOWN ee Ha MeCTopoXaeHue (ecnu
NPUMEHNMO).

Keneso (Fe): MNpoTectnpoBaTth KMCMOTY Ha cogepaHne
xenesa ¢ npumeHeHmem peareHtoB HACH. CopepxaHue
Xenesa He A4omkHo npesbiwatb 0,01 npomuns.

TecTupoBaHme BoAbl ANs 3aMeLMBaHUA
KUCJIOTbl HA codepXaHue xxere3a

npOTeCTI/IpOBaTb BOAYy AnA 3aMeca KMCIOoTbl Ha

Iron content in all supplied acid must fall under current
QA/QC standards requirements. Every new received
load of raw acid must be tested for iron content. Also,
the test should be performed for the dissolved acid
before sending it to location (if applicable).

Iron (Fe): Test the acid for iron content using a HACH
iron testing kit. The resulting iron content must be less
than 10 ppm (mg/L).

Mixing water iron control

Check the water to be used to dissolve acid down to
target strength for iron content since it will effect overall
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cofepaHue xenesa, Tak Kak 3To NOBNMUsieT Ha CyMMapHoe
KONMMYeCTBO Xerne3a B pa3baBneHHON KucnoTe.

Keneso (Fe): MNpoTectnpoBaTth KMCMOTY Ha cogepxaHne
xenesa ¢ npumeHeHnem peareHtoB HACH. CopepxaHue
xenesa gomkHo 6biTb MeHee 0,01 npomunb.

TecTbl HA COBMECTUMOCTb NJacTOBbIX
XUOKOCTEU C NPUMEHAEeMOWN KUCITOTOMN.

[laHHble TecThl pa3pa60TaHb| ans obecnedveHns KOHTpONA
Ka4vyecTtBa (paspeuJeHme Ha ucnonb3oBaHue / 3anpeT Ha

NCNONb30BaHME) KUCNOTbI, NpeaHa3HavYeHHoW anst 06paboTky

nnacra u Ucnonb3yemoi Ha BCEX KYCTOBbIX MoLwagkax
komnaHmm THK-BP. Llenbto TecToB He siBnsieTcst noabop

mnnn pa3pa60T|<a KMCMNOTHOro cocrtasa. TecCTbl pa3pa60TaHb| H

OCHOBaHWUM ONbITa UCMOMb30BaHWSA KUCNOTHOrO COCTaBa Ha
pasnuyHbIX HEPTAHBIX U Fa30BbIX MECTOPOXAEHUSIX.
HekoTopble BUAbI HEDTY M OPYTrUX NNACTOBBIX XXMOKOCTEN
MNroxXo pearnpyrT C KUCNOTHBIM COCTaBoOM, U Toraa
npegoTBpaTUTL 0caakoobpasoBaHue, a Takke, NOsBMeHne
KMCMOTHOM NN HEPTAHON SMYNbCUIA MOXET OblTb O4YEHb
CMNOXHO

CoBMECTUMOCTb NMacTOBbIX XXMOKOCTEN (a Takke Opyrnx
3akaumBaembix dnongos, Hanpumep mexagy HCIl n KCI )
[omkHa 6bITb MPOBEPEHA A0 3aKaYvky Kakux nmbo
XNOKOCTEW B NnacT, HanpuMmep Takmx kKak: pactesopbl KPC,
pactBopuTenu, pacteopsbl NPl 1 kKMCNOTHbIE pacTBOPbI.
MpoBepuB COBMECTUMOCTb MNACTOBLIX XXUOKOCTEN, BOAbI U
HedTU, Mbl MOXXEM CBECTM 4O MUHUMYyMa PUCK
BO3HUKHOBEHUSI BITOKMPYIOLLErO NMPOHULLAEMOCTb 0CcaaKa,
3MYNbCUM U PA3IMYHOIO POAA OTNOXEHUNA.

CnepnyviTe onvcaHHbIM Npoleaypam Ans NpoBeAeHUs
TECTOB HA COBMECTUMOCTb KMCIOTbI C N1acTOBLIMM
dnongamn B cTaumoHapHom nabopatopuun. TecTbl COCTOAT
13 (HO He orpaHUYeHbl TONbKO):

TecToB Ha cTabUNBHOCTb KUCNOThI

TectoB Ha obpasoBaHne amMynbCUn

TecToB Ha ocagkoobpasoBaHue

TecToB Ha CKOPOCTb PacnpoOCTPaHEHNs KOpPO3nK

PO~

TecTupoBaHue nnacToBbiX hroNAOB Ha
COBMECTUMOCTb C OTKINOHUTEenem

CnepnyviTe npoueaypam onucaHHble B 3TUX CTaHAapTax
(MckntoYasn TecT Ha CTabMIbHOCTb KUCIOTbI) AN NPOBEPKM
COBMECTUMOCTU OTKIMOHUTENEN C NNACTOBbIMU XUOKOCTSIMM
1 OPYTMMU XXMOKOCTSIMU, UCMONb3yEMbIMU BO BPEMSI
06paboTkn. TecTbl COCTOAT U3 (HO HE OrpaHUYEeHbl TOMbKO):

1. TecTbl Ha ob6pasoBaHNe aMynNbCUK
2. TecTbl Ha ocagkoobpa3oBaHue
3. TecTbl Ha CKOPOCTb KOPPO3nN

mixture iron content.

Iron (Fe): Test the acid for iron content using a HACH
iron testing kit. The resulting iron content should be less
than 10 ppm (mg/L).

Individual field/formation fluid vs. treated
acid compatibility testing

These tests are designed for quality control
(acceptance/rejection) of formation treating acid used at
all TNK-BP well sites. They are not intended for
selecting or designing an acid package. The tests were
developed from experience with Hydrochloric acid
packages as used in reservoirs of various Oil and Gas
Fields. Some crude oils and other reservoir fluids can
react poorly with acid packages and therefore
preventing sludging & acid/oil emulsions can be very
difficult.

The compatibility of reservoir fluids (and between
pumped fluids, for instance between HCI| and KCI)
should be checked prior to pumping any foreign fluids
into the formation such as work over fluids, solvents,
fracturing fluids, and acid stimulation fluids. By ensuring
the compatibility of reservoir fluids, water and oil, we can
minimize the risk of creating permeability blocking
sludge, emulsions, and precipitates.

Use Procedures in this manual to perform acid/formation
fluid compatibility test in the district laboratory. The
scope of test consists from (but not limited to):

Acid stability testing
Emulsions testing
Sludge testing
Corrosion rate testing

Pob-=

Individual field/formation fluid vs. diversion
system compatibility testing

Procedures described in this manual (excluding acid
stability test) should be used to check a diversion
system compatibility with the formation fluid and other
fluids to be used during the treatment. The scope of test
consists from (but not limited to):

1. Emulsions testing
2. Sludge testing
3. Corrosion rate testing
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NMoneBas naboparopus

OnpegeneHne KOHUEHTPaLMU CMELUAHHOWN
(pa3baBneHHON) KUCNOTbI

LaHHble mecmbi Q0sKHbI Po8oOUMbLCS rneped Kaxaou
obpabomkod.

B3sTb npoby xopoLlo nepemeLlaHHoro KUCNoTHOro
pacTBopa 13 KACMNOTOBO3a, AOCTaBUBLLETO KACMOTHbIN
pacTBop Ha KycT. [1po6a BepeTcsa Ha KyCcTOBOW nroLlagke
TONbKO MOCIE Havana uMpKynauum Yepes KUCnoToBOo3.
Ecnu Ha KycT 3aBe3nu 6onee o4HOM eMKOCTU KUCHOTHI,
Hanpumep, KMCNOTOBO3 C NPULLENOM UK ABa KACNOTOBO3a,
TO Ha KyCTOBOW Nrowagke HeobxoaAnMo NPUHATL peLleHne
KakuMm o6pa3oM NpoBOANTb TECT: OOHON CMeLLaHHOM
npo6bl, 0TOGpPaHHOM N3 pas3NUYHbIX EMKOCTEN, UMK XKe
NpoBOAUTb OTAENbHbIE TECThI NPOO, OTOOPaHHLIX U3
Kaxkgon emkoctu. Ecnn 6bin npurotoBneH ogmH ob6bem
KUCMNOTbI ¥ pa3nuT No pa3HbiM EMKOCTSIM, TO MOXXHO
BbINOMHATL TECTUPOBAHUE CMELLAHHON Npobbl. Ho ecnu
KMcrnoTa nNpuroToBnuBanacb HECKONbKMMU NOpUUsMU, TO
cnegyeT NpoOBOAUTb TECTUPOBaHME NPOB, B3ATLIX OTAENBHO
N3 KaXKaon eMKocTu. Bo epems 601bweobbemMHbIX pabom
unu kucrnomxeix ['Pl1, koeda omOenbHO npuaomoessieHHbIe
06BeMbI KUCTIOMbI CMeWU8aomcsi 8 eMKOCMSsIX 06beMoMm
400 6appeneti (63,3 m3), He0bxo0dumo rpPoe8odums
UUpKynsayuro kaxool emMkocmu 8 meyeHue mpebyemoeo
rnepuoda epemeHu (CHU3y 00 8epxy) Yepes Cmosik,
obecniequsas rpu amom coomeemcmeyrouul pacxod, ona
moezo, Ymobbl XOpowo nepemewams KUC/I0OMHbIL
pacmeop rneped 8bINoIHEHUEM mecma.

Ecnu npuHATO pelueHme BbINOMHATL TECT CMELUaHHON
npo6bl, TO 4O Ha4Yana nepemMeluMBaHmsa Heobxogumo
oTobpaTtb Npobbl U3 KAXO0N EMKOCTN U BU3yarbHO
CPaBHWTb MUX APYr C APYroMm.

BusyanbHoe pasnnyne MoXeT Bbi3BaTb HEOOXOAMMOCTb
npoBefeHUs AanbHeNLWero paccneoBaHust (3arpsasHeHHas
€MKOCTb, MPUCYTCTBUE pasnnyHbiXx 406aBOK, paccrnoeHune
pactBopa u T.n.). CMelaHHas npoba JoMKHa COCTosATb U3
npo6, KoTopble OTOMPAaOTCA U3 BCEX EMKOCTEN
nponopLMoHanbHO 06bEMY UX COOAEPKMMOTO C Y4ETOM
BCEro 3aBe3eHHOro Ha KycT o6bema.

3amepsilime KOHUEHMPAaYUIO KUC/T0MbI C MOMOUW L0
apeomempa.

Field lab

Mixed (dissolved) acid strength test

Must be checked prior to pumping each and every
treatment.

Obtain a well mixed representative sample of the
treating acid blend from the delivery tank truck after
arrival on location. The sample must be taken after the
truck has been circulated. If more than one container of
acid has been delivered, e.g. a truck and pup or two
trucks, then a decision will be needed whether to test
one blended sample from the different containers or
whether to test each container separately. If the acid
was prepared as one batch and divided between the
various containers then a blended sample is adequate.
However, if multiple batches were prepared to make up
the total amount of acid delivered, then testing of
multiple samples is indicated. On larger jobs or Acid
Fracs, if acid from several loads is combined into large
400 barrel (63.3 m3) tanks — each tank should be rolled
at sufficient rate and for sufficient time (bottom to top)
through the riser to ensure proper mixing of the acid
blend before testing the blend.

If a blended sample is decided upon then a sample from
each container should be caught and compared to each
other visually before blending.

Differences in appearance may indicate a need for
further investigation (dirty container, different additive
mixtures, separation of additives etc.). A blended
sample should be proportioned to the volume in each
container to the total volume delivered.

Measure the acid strength using water hydrometer
kit.
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Specific gravity and concentration of HCI @ 15°C
YpaenbHbi BeC 1 koHUeHTpauusa HCI npu 15°C
ipn . 3 HCI content CopepxaHue HCI
Specific gravity g/sm gll OT|-|ocheJ1bHa;!3 NNOTHOCTb . gll
% r/n ricm % r/n
1,000 0,16 1,6 1,115 22,86 255
1,005 1,15 12 1,120 23,82 267
1,010 2,14 22 1,125 24,78 279
1,015 3,12 32 1,130 25,75 291
1,020 413 42 1,135 26,70 302
1,025 5,15 53 1,140 27,66 315
1,030 6,15 63 1,142 28,14 321
1,035 7,15 74 1,145 28,61 328
1,040 8,16 85 1,150 29,57 340
1,045 9,16 96 1,152 29,95 345
1,050 10,17 107 1,155 30,55 353
1,055 11,18 118 1,160 31,52 366
1,060 12,19 129 1,163 32,10 373
1,065 13,19 140 1,165 32,49 379
1,070 14,17 152 1,170 33,46 391
1,075 15,16 163 1,171 33,65 394
1,080 16,15 174 1,175 34,42 404
1,085 17,13 186 1,180 35,39 418
1,090 18,11 197 1,185 36,31 430
1,095 19,06 209 1,190 37,23 443
1,100 20,01 220 1,195 38,16 456
1,105 20,97 232 1,200 39,11 469
1,110 21,92 243

TecTbl HA COBMECTUMOCTb OTAENbLHO B3ATbIX
NacToOBbIX XXUAKOCTEU C NPUMEHAEMOU
KUCNOTOMN.

MoneBoK TECT HA COBMECTMMOCTb AOMKEH NPOBOANTLCS C
TEMM Xe MNacToBbIMU XUOKOCTAMMU, B3ATLIMU U3 TOrO e
caMoro HamedeHHoro ans obpaboTkn MHTepBarna, KoTopble
ObINM NPOTECTMPOBAHbI B CTaLMOHapHOW nabopaTtopun Ha
6ase Ha NpegMeT COBMECTMMOCTU Nepe OTNpaBKoOM
KMCNOTbl Ha MECTOpPOXAeHUe. TeCTbl HA COBMECTUMOCTb C
ocTanbHbIMW pacTBOpamu, KOTopble NOTPebyoTCa Ans
obpaboTtkm (pacteop KCI, T.4.) AOMKHbI ObITb NPOBEAEHDI C
ucnonb3oBaHneM Npob B3siTbIX Ha KycTy. [1nsa npoBeaeHus
TecTa B NnoseBo nabopaTopun Ha COBMECTUMOCTb
KUCNOTbI C MNacTOBLIMMU XUOKOCTAMU crneaynte
WHCTPYKUUSAM OaHHbIX CTaHgapToB. [ns TecTa Ha
obpasoBaHuMe ocagka B Noneson nabopaTopum MoXHO
ncnonb3oBatb cuto 100 mew (150 MUKPOH), BMECTO
GunbTpytowero BatmaHa. [Ansa Toro, 4tobbl Nnpoba
npocaynBanack 4epes CUTO Ny4Lle, MOXHO UCNoNb3oBaTb
Tennyto Bogy. O6bEM TeCTUpOBaHNA COCTOUT U3
cnegyloLwmnx TeCTOB (HO, HE OTPaHUYEH TOSNbKO UMMN):

1. TecT Ha cTabuUnNbHOCTb KUCNOTbI
2. TecTt Ha obpa3oBaHue amMyrnbcun
3. TecT Ha oGpa3oBaHue ocagka

TecTupoBaHMe Ha COBMECTUMOCTb OTAENILHO
B3ATbIX NacToBbIX hHouaoB c
OTKINOHUTEeNAMMU

CnamnaTa nurTnuriiaan nnniliammnet R fusvninuaa TtarT ua

Individual fluid vs. treated acid
compatibility testing

Compatibility test in the field must be performed with the
same formation fluid sample from the target formation
that was used to ensure acid/formation fluid
compatibility in the district lab before sending the acid
blend to location. Compatibility of other fluids that are
supposed to be used for a treatment (KCl brine etc.)
must be checked using samples taken on site. Use
Procedure described in this standards to perform
acid/formation fluid compatibility test in the field
laboratory. 100 mesh screens can be used for a sludge
test in the field instead of Whatman filter paper. Hot

water may be utilized to “help” the sample flowing
through the screen. The scope of test consists of (but is
not limited to) the following tests:

1. Acid stability testing
2. Emulsions testing
3. Sludge testing

Individual fluid vs. diversion system
compatibility testing




Tire 3%

ncnonb3yembiMn gnst 06paboTku.

MoneBon TECT HA COBMECTUMOCTb, OJIKEH NPOBOAMNTLCS C
TEMU e NNacToOBbIMU XUOKOCTAMU, B3ATbIMU U3 TOTO Xe
camMoro Hame4eHHoro ans o6paboTkn MHTepBana, KoTopble
ObINM NPOTECTUPOBAHbLI B CTaLMoOHapHoOW nabopatopun Ha
0ase Ha NpeaMeT COBMECTUMOCTM Nepe oTnpaBKom
KMCnoTbl Ha mectopoxaeHne. O6BEM TECTUPOBaHUSA
COCTOWT 13 CriedyoLnx TeCcToB (HO, He OrpaHMYeH TOMbKO
nmn):

1. TecTt Ha obpasoBaHne amynbcumn
2. Tect Ha obpasoBaHue ocagka

TecTupoBaHMA KayecTBa KUCIIOTHOM
AMYIbCUMN.

Mpouenypa D onucbiBaeT NpoBefeHNe TecTa Ha Ka4ecTBO
KMCMOTHOW 3MYynbCUK (apomMaTMyeckoro psaaa).

Mpoue, bl NpoBeAeHNA TeCTOB:

Mpoueaypa A

OnpepneneHne KOHUEHTPALMUU KACIOTbI NyTeM
TUTPOBaHUS

KoHueHTpauuio pacTBopa ConsiHoM KUCMOTbl MOXHO
onpeaenvTb NyTeM HeNTpanu3auum U3BeCTHOro oobemMa
KMUCINOTbl U3BECTHOW KOHLEHTpaLWei rmapokeuaa HaTpus.
O6bem rMgpokcuaa HaTpus NPAMO NPONopLUMOHaneH
KOHLEHTPaLWM KUCNOThI.

Tpebyemoe o6opyanoBaHue:

e PactBop rugpokcnga Hatpusa ¢ N paBHbiMm 1, 2, unn 5
e LWnpuubl o6vemom 1, 3, 5, utnn 10 mn (1 mn =1 CM3)
*  EMKOCTb Ans NpOBeAEeHUs TecTa Ha COBMECTUMOCTb
*  [unctunnupoBaHHas Boaa

e PacTtBop heHongpTanenHa

I'Iopﬂ,qox BbIMNOJIHEHUA TecCTa:

1. OnpegenuTb COOTBETCTBME MMOPOKCMAA HATPUS, B
Habope Ans npoBefeHust TecTa (3HadeHne
N).3HauyeHne N — 3TO OTHOLLEHME MONEKYNAPHOro
BeCa BeLLEecTBa K UCMOb3yeMOMY BECY.

lMpumep: 1N, unu 2N, unu 5N..

formation fluid and with the other fluids to be used
during the treatment.

Compatibility tests in the field must be performed with
the same formation fluid sample from the target
formation that was used in the district lab to ensure
acid/formation fluid compatibility before the acid blend
was sent to location. The scope of tests consists of,
from but are not limited to the following:

1. Emulsions testing
2. Sludge testing

Emulsified acid guality testing

Procedure D describes how to perform an emulsified
(aromatic) acid quality test.

PROCEDURES:

Procedure A

Acid Strength Determination by Titration

The strength of a hydrochloric acid solution can be
determined by neutralizing a known volume of acid with
a known strength and volume of sodium hydroxide. The
volume of sodium hydroxide required for neutralizing is
directly proportional to the strength of the acid.

Equipment Required:

e 1,2, 0or5N Sodium Hydroxide Solution
e 1,3,5,0r 10 ml syringes (1 ml =1 cc)
e Compatibility test bottle

e Distilled Water

* Phenolphthalein solution

Procedure:

1. Observe the Normality of the Sodium Hydroxide
solution in your test kit. (N value). “N” Value refers
to the relationship between Molecular Weight of the
substance and the weight being used.

Example: 1N, or 2N, or 5N.
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2. [ns npoBeaeHunsa Tecta HabpaTtb B OyTbinoyky 1,2, unm
5 M KMCNOTbI MPU NOMOLLM LWNpurua.
lNMpumep: Ecnun 3HadeHne N rmgpokcmaa HaTpus
paBHO 1N, To HabpaTb POBHO 1MS KNCHOThI.
lNMpumep: Ecnun 3HadeHne N rmgpokcmaa HaTpus
paBHo 5N, To HabpaTb POBHO 5MI KUCMOTBI.
3. [o6aBuTb npUMepHO 25 Mn AUCTUNNIMPOBAHHOM BOAbI,
TOYHOCTb HE UMEET NPUHUUNMNANBLHOIO 3HAYEHUS.
4. [o6aBuTb NpMMepPHO 5 kanenb MHaMKaTopa pacTeopa
deHondTaneunHa.
5. Hab6paTtb B wnpuy 5 nnn 10Mn rugpokcmnaa HaTpus
TOYHO MO METKE M MeasieHHo Jo6aBnATb B Oy ThIOUKY
C TECTOM Ha COBMECTMMOCTb 0 TeX Mnop, noka
pacTBOp He NOPO30BEET M NMOCTENEHHO HE CTaHeT
npo3payHbiM. Mocne aTtoro no kanne fobaenATb
rMapoKcuag HaTpus Noka pacTBoOp HE CTAHET PO30BbIM.
6. To4HO onpegenuTb, CKorNbko NoTpeboBanock Mn
rmgpokcuaa HaTpust 4ns HeWTpanM3aunm KUCnoThbl
(korga pacTBOp CTAaHOBUTCS PO30BbLIM).
7. PaccunTtaTb KOHLEHTPaLUIO COMNSIHOM KUCOTbI NO
cnegywoulen Tabnuue.

lNMpumeyarue: [Jns Opyaux 3HavyeHuli N pacmeopa NaOH
ucnonb3ylme ypasHeHue. Hanpumep: ecriu ucrnonb3yemcs
pacmeop 5N NaOH, o6vém (mr) NaOH u3 mabnuysi
OosmkeH bbimb pasderieH Ha 5.

2. Using a syringe, take 1, 2, or 5 ml of acid to test and

place it into the test bottle.
Example: If your (N value) of sodium hydroxide is
1N then use exactly 1 ml of acid.
Example: If your (N value) of sodium hydroxide is
5N then use exactly 5 ml of acid.

3. Add approximately 25 ml of distilled water, exact
amount does not matter.

4. Add approximately 5 drops of phenolphthalein
indicator solution.

5. Filla 5 or 10 ml syringe with sodium hydroxide
solution exactly to the mark and add slowly to the
compatibility test bottle until the solution turns pink
and slowly goes clear. Then add the sodium
hydroxide drop by drop until the test solution stays
pink.

6. Determine exactly how many ml’s of sodium
hydroxide it took to neutralize the acid, (turn pink).

7. Calculate the strength of hydrochloric acid using the
following

Note: Use equation for any other than 1N solution of
NaOH used for titration. For example, if 5N NaOH
solution used, the volume (ml) of NaOH from the table
should be divided by 5.
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Tinc 3

1 2 4 5 6
1N
1N NaOH 1N NaOH h 1N NaOH 1N NaOH 1N NaOH
% HCL (mlimn) %o HCL (mlimn) %o HCL (:T/?,:) % HCL (mi/mn) % HCL (mlimn) % HCL (ml/mn)
7,5 2,13 131 3,81 18,7 5,60 24,3 7,46 29,9 9,42 35,5 11,45
7,6 2,16 13,2 3,85 18,8 5,63 24,4 7,50 30,0 9,45 35,6 11,49
7,7 2,19 13,3 3,88 18,9 5,66 24.% 7,53 30,1 9,90 35,7 11,53
7,8 2,22 13,4 3,91 19,0 5,69 24,6 7,57 30,2 9,53 35,8 11,57
7,9 2,25 13,5 3,94 19,1 5,73 24,7 7,60 30,3 9,56 35,9 11,60
8,0 2,28 13,6 3,97 19,2 5,76 24,8 7,64 30,4 9,60 36,0 11,64
8,1 2,31 13,7 4,00 19,3 5,79 24,9 7,67 30,5 9,63 36,1 11,68
8,2 2,34 13,8 4,03 19,4 5,83 25,0 7,70 30,6 9,67 36,2 11,71
8,3 2,37 13,9 4,07 19,5 5,86 25, 7,74 30,7 9,71 36,3 11,75
8,4 2,40 14,0 4,08 19,6 5,89 25,2 7,77 30,8 9,74 36,4 11,79
8,5 2,43 141 4,13 19,7 5,92 25,3 7,81 30,9 9,78 36,5 11,83
8,6 2,46 14,2 4,16 19,8 5,96 25,4 7,84 31,0 9,81 36,6 11,86
8,7 2,49 14,3 4,19 19,9 5,99 25,% 7,88 31,1 9,85 36,7 11,90
8,8 2,52 14,4 4,22 20,0 6,02 25,6 7,91 31,2 9,89 36,8 11,94
8,9 2,55 14,5 4,25 20,1 6,06 25,7 7,94 31,3 9,92 36,9 12,98
9,0 2,58 14,6 4,28 20,2 6,09 25,8 7,98 31,4 9,96 37,0 12,01
9,1 2,61 14,7 4,31 20,3 6,12 25,9 8,01 31,5 9,99
9,2 2,64 14,8 4,34 204 6,16 26,0 8,05 31,6 10,03
9,3 2,67 14,9 4,37 20,5 6,19 26, 8,08 31,7 10,07
9,4 2,70 15,0 4,41 20,6 6,22 26,2 8,12 31,8 10,10
9,5 2,73 15,1 4,44 20,7 6,25 26,3 8,15 31,9 10,14
9,6 2,76 15,2 4,48 20,8 6,29 26,4 8,19 32,0 10,17
9,7 2,79 15,3 4,51 20,9 6,32 26,5 8,22 32,1 10,21
9,8 2,82 15,4 4,54 21,0 6,35 26,6 8,26 32,2 10,25
9,9 2,85 15,5 4,57 211 6,39 26,7 8,29 32,3 10,28
10,0 2,88 15,6 4,60 21,2 6,42 26,8 8,33 32,4 10,32
10,1 291 15,7 4,63 21,3 6,45 26,9 8,36 32,5 10,36
10,2 2,94 15,8 4,67 214 6,49 27,0 8,40 32,6 10,39
10,3 2,97 15,9 4,70 21,5 6,52 27, 8,43 32,7 10,43
10,4 3,00 16,0 4,73 21,6 6,55 27,2 8,47 32,8 10,46
10,5 3,03 16,1 4,76 21,7 6,59 27,3 8,50 32,9 10,50
10,6 3,06 16,2 4,79 21,8 6,62 27,4 8,54 33,0 10,54
10,7 3,09 16,3 4,82 21,9 6,65 27.% 8,57 331 10,57
10,8 3,12 16,4 4,86 22,0 6,69 27,6 8,61 33,2 10,61
10,9 3,15 16,5 4,89 22,1 6,72 27,7 8,64 33,3 10,65
11,0 3,18 16,6 4,92 22,2 6,75 27,8 8,68 33,4 10,68
11,1 3,21 16,7 4,95 22,3 6,79 27,9 8,71 33,5 10,72
11,2 3,24 16,8 4,98 22,4 6,82 28,0 8,75 33,6 10,76
11,3 3,27 16,9 5,02 22,5 6,86 28, 8,78 33,7 10,79
11,4 3,30 17,0 5,05 22,6 6,89 28,2 8,82 33,8 10,83
11,5 3,33 171 5,08 22,7 6,92 28,3 8,85 33,9 10,87
11,6 3,36 17,2 511 22,8 6,96 28,4 8,89 34,0 10,90
11,7 3,39 17,3 5,14 22,9 6,99 28,% 8,92 34,1 10,94
11,8 3,42 17,4 5,18 23,0 7,02 28,6 8,96 34,2 10,98
11,9 3,45 17,5 5,21 231 7,06 28,7 8,99 34,3 11,01
12,0 3,48 17,6 5,24 23,2 7,09 28,8 9,03 34,4 11,05
12,1 3,51 17,7 5,27 23,3 7,13 28,9 9,06 34,5 11,09
12,2 3,54 17,8 5,31 23,4 7,16 29,0 9,10 34,6 11,12
12,3 3,57 17,9 5,34 23,5 7,19 29, 9,14 34,7 11,16
12,4 3,60 18,0 5,37 23,6 7,23 29,2 9,17 34,8 11,20
12,5 3,63 18,1 5,40 23,7 7,26 29,3 9,21 34,9 11,23
12,6 3,66 18,2 5,43 23,8 7,29 29,4 9,24 35,0 11,27
12,7 3,69 18,3 5,47 23,9 7,33 29,% 9,28 35,1 11,31
12,8 3,72 18,4 5,50 24,0 7,36 29,6 9,31 35,2 11,34
12,9 3,75 18,5 5,53 241 7,40 29,7 9,35 35,3 11,38
13,0 3,78 18,6 5,56 24,2 7,43 29,8 9,38 35,4 11,42

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1

[eTN



=y Wug
/ fl “i

o

MNMPUMEYAHUE: OkoH4YamenbHas KOHUYeHmpauyusi
Kkucnoms! QomkHa Haxooumabcs 6 npedenax 10% om
mpebyemo20 3Ha4yeHUs1 KOHUeHmpauyuu KUc/iomsl

lNMpumep: Ecnu mpebyemas KOHUeHmMpauyus KUcriomal
cocmaendgem 15%, mo npuemnaumMble 3Ha4eHusi
KOHUeHmpauuu O0/mKHbI HaxoO0umbcs 8 rpedesax om
13,5% 00 16,5%.

8. MpounseecTn 3amep KOHLEHTPaUUKN KNCIOTbl apeoMeTpoM
N CpaBHWUTb JaHHOE 3HA4YEeHME CO 3HAYEHMEM,
nony4eHHbIM BO BpeMsi TuTpoBaHusi. Heobxoanumo
4TOObI apeoMeTp AaBan NokasaHUs A0 ThICSAYHbIX
eannHuy,. (0,001).

*Ecnu noka3aHus ydenbHou rninomHocmu (S.G) no
apeomempy Haxo0simcs 3a ripedenamu 10%, mo credyem
rnosmopums mumposaHue, rnpu 3mom credyem
8HUMameslbHO usmMepsimb 06beMbI U criedums 3a mem,
umobhbl 8 Kuc/iome unu 2udpokcude Hampusi, U3MepPEeHHbIX
wnpuyom, He bb110 8030y WHbIX I1y3bIPbKOS.

Mpoueaypa B

TecT Ha COBMECTUMOCTb
NNacToBOMW XUAKOCTbIO:

KNCNOTbI C

B3aTtb cBexyto npoby HedpTn (Mnn KoHaeHcaTa). TecT
OaHHoM npobbl AomKeH ObITb BbINOSIHEH B TeYeHue 72
yacoB. Ha npobe Heob6xoouMMo ykasaTb pacnonoxeHne
CKBaXXMWHbI, 30HY M NnacT, CTaTUYECKY TEMNepaTypy u
JaeneHue Ha 3aboe ckBaxuHbl, API° (Unu yaensbHbIn Bec
S.G.), a Takke crnegyeT cocTtaBuTb OTYeT No npobe. OTbop
Npo6bl AOMKEH NPOBOAUTLCS M3 NnacTa Noanexallero
obpaboTke. YbeaunTtbes, 4To Npoba He 3arpsasHeHa
peareHTaMu, Ucrnosb3yembiMy B NpoLuecce NOAroTOBKM
HedTU, U HAXOOAUTCS B HEMPOHULLIAEMOM, repMETUYHOM
KOHTeNHepe (HepTb OTOYYBCTBUTENBHA U pasnaraeTcsa
npu BO34ENCTBUN CONTHEYHbIX Sly4en u T.n.).
Fepmemuy4yHocmb KOHmMeUliHepa o3Ha4Yaem nullib
eepmMemuYHOCMb KPbIWKU, Komopasi npedomespawaem
ymeuKy niegkux ¢hpakyudi, 4mo Moxem rpusecmu K
usMeHeHuto cgolicmea Heghmu unu KoHOeHcama.

lMpumeyvaHue: B cny4yae npucymcmaeus niacmoegoli 800bl,
Heobxodumo omobpams ee npoby u npomecmuposams ¢
Kucriomod.

B3siTb npoby xopoLlo nepemeLlaHHoro KUCNoTHOro
pacTBopa 13 KACINOTOBO3a, AOCTaBUBLLETO KACMOTHbIN
pacTBoOp Ha KycT. [1po6a BepeTcsa Ha KyCcTOBOW nroLlagke
TONbKO MOCIE Havana uMpKynauum Yepes KUCnoToBOo3.

Ecnu Ha kycT 3aBe3nu 6onee ogHOM EMKOCTU KUCMOThI,
HanpuMep, KUCNOTOBO3 C NPULIENOM MUK ABa KMCIOTOBO34a,
TO Ha KyCTOBOW nnowagke Heobxoaumo NPUHATL pelleHne
Kaknm obpa3om NnpoBOAUTb TECT: OAHOW CMeELLaHHOM

NOTE: Final acid strength should be within 10% of the
desired acid strength.

Example: If 15% is the intended acid strength — the
acceptable range will be 13.5% to 16.5%.

8. Verify the acid strength as measured by titration
with a hydrometer. The hydrometer must be
accurate to 0.001 units.

*If the measured S.G. by hydrometer is not within 10%

repeat the titration, taking extra care when measuring
volumes and ensuring there are no air bubbles present
in the acid or sodium hydroxide measured with the

syringes

Procedure B

Acid / Formation Fluid Compatibility Test:

Take a fresh sample of crude oil (or condensate) within
72 hours of testing. This sample should have the well
location, zone & formation, BHST, BHSP & °API (or
S.G.) indicated on the sample and the test report. The
sample must be representative of the oil or condensate
in the reservoir/pool to be treated. Ensure that the
sample is not contaminated with production treating
chemicals. Ensure that the sample is collected in an
opaque pressure sealed container (crude oil is photo
sensitive and will degrade if exposed to sunlight, etc.)
(Pressure sealed just refers to a sealable lid that will
prevent the ‘light ends’ from escaping which changes
the properties of the oil or condensate)

Note: If the well is also producing water, it should also
be sampled and tested with the acid

Obtain a well mixed representative sample of the
treating acid blend from the delivery tank truck to be
sent to location. The sample must be taken after the
truck has been circulated.

If more than one container of acid is to be delivered, e.g.

a truck and pup or two trucks, then you will have to
make a decision with regards to the necessity to test
one blended sample from the different containers or
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npo6bl, 0TO6GpaHHOM N3 pas3NUYHbIX EMKOCTEN, UMK Xe
NpoOBOAUTbL OTAENbHbIE TECThI NPOO, OTOOPaHHLIX U3
Kaxkgon emkoctu. Ecnn 6bin npurotoBneH ogmH o6bem
KMCMNOTbI ¥ pa3nuT No pa3HbiM EMKOCTSIM, TO MOXXHO
BbINOMHATL TECTUPOBaAHUE CMELLAHHON Npobbl. Ho ecnn
KMcrnoTa NpuroToBnsAnack HECKONbKUMU NOPUUSMUA, TO
cnegyeT NpoOBOAUTb TECTUPOBaHME NPOB, B3ATLIX OTAENBHO
N3 KaXkaow emMKocTu. Bo epems 6onbwe-06beMHbIX pabom
unu kucrnomxeix ['Pl1, koeda omOenbHO npuaomossieHHbIe
06BeMbI KUCTIOMbI CMeWU8aomcsi 8 eMKOCMSsIX 06beMoM
400 6appeneti (63,3 m3), He0bx0duMO rPoe8odums
UUpKynsayuro kaxool emMKkocmu 8 meyeHue mpebyemoeo
rnepuoda epemeHu (CHU3y 00 8epxy) Yepes Cmosik,
obecniequsas rpu amom coomeemcmeyrouul pacxod, ona
moezo, Ymobbl XOpowo nepemewams KUC/I0mHbIL
pacmeop rnepeod 8bINosIHEHUEM

mecma.

Ecnu npuHATO pelueHmne BbINOMHATL TECT CMELUaHHOMN
npo6bl, TO 4O Ha4Yana nepemMeluMBaHms Heobxoaumo
oTobpaTtb Npobbl U3 KAXO0N EMKOCTU U BU3yarbHO
CpaBHUTb X ApYr ¢ opyrom. BusyanbHoe pasnuyve moxet
Bbl3BaTb HEOOXOAMMOCTL NPOBEAEHUS AalbHENLLETO
paccnefoBaHus (3arps3HeHHasi eMKOCTb, NPUCYTCTBUE
pa3nuyHbIX 4O6aBOK, paccnoeHne pacTeopa u T.n.).
CwmelwaHHas npoba AomkHa cocTosiTb M3 Npob, KoTopble
oTOMpatloTCs U3 BCEX EMKOCTEW NPONOpLUUOHanbHO 06beMy
NX COOEepPXXMMOro C y4eTOM BCEFO 3aBE3EHHOINO Ha KyCT
obbema.

Mepen Ha4anoM npoBefeHNs TECTOB HEOGX0AUMO
npefBapuUTeNbHO HarpeTb BOASHYI0 6aH0 40 NnacToBOK
TemnepaTtypbl. [lpeaAycMOTPEeTb MCTOYHUK 3NEKTPONUTaHMUS
Ha KyCTOBOW Nrowagke Ans npoBeAeHusl Tecta. YpoBeHb
BOAbI B BOAsIHOW B6aHe AormkeH 6bITb 4OCTAaTOYHbIM Anst
TOro, 4TOObl MOMHOCTLIO 3aKPbIBATb YPOBEHb XUAKOCTU B
OyTbino4ykax ¢ obpasuamm.

PacTBop TpexBaneHTHOro CoeAnHEHs xxenesa
npegHas3Ha4eHHoOro Ansd npumMeHeHns gomkeH obitb ot 100
£o 125 npomunb (100,000 0o125,000 ppm ). MNoarotoBuTb
cnto ¢ a4enkon 100 (B 04EHb XOPOLLEM COCTOSIHUM)
N3roTOBIEHHOE U3 KNCIOTOCTOMKOM NPOBOJIOYHOW CETKU C
KBagpaTHOWN A4Yenkon nnm unbTpoBanbHbIN BaTMaH (CM.
BblLLE).

MogrotoBuTb cneaytollee obopyaoBaHMe: HOBbIE, YACTbIE
npo3payHble ByTbiNnoYkM Ha 150 mMn ¢ 3akpy4ymBatoLLUMUCS
npo6kamu (6 yHUMBbIE rpagymnpoBaHHbIe Konbbl); pacTBop
rmgpokenga Hatpus (NaOH) 1 N, 2 N unu 5 N, kpoLuky
nabopaTtopHOro* mpamopa (Mnmn NopoLLOKOOBpasHbIn
KapboHaT Kanbumsa) onst HeUTpanuaaumm KMCnoTol,
TEPMOMETPbI, EMKOCTH, LUNPULbI, MaTepuarnbl 1 gpyroe
nabopatopHoe obopyaoBaHne Heobxoanmoe ans
BbINOSTHEHWUSI TECTOB (CM. CMUCOK BbILLE).

* JlTabopamopHsbIl — 3Ha4um 4ucmbiti Mpamop, c80600HbIU
om 8csKux npumeceli, Komopsbll nubo yckopsem, ubo
3amedsisiem cKopoCcmb peakyuu ¢ KUc1omod.

whether to test each container separately. If the acid
was prepared as one batch and divided between the
various containers then a blended sample is adequate.
However, if multiple batches were prepared to make up
the total amount of acid delivered, then testing of
multiple samples is required.. On larger jobs or Acid
Fracs, if acid from several loads is combined into large
400 barrel (63.3 m3) tanks — each tank should be rolled
at sufficient rate and for sufficient time (bottom to top)
through the riser to ensure proper mixing of the acid
blend before testing the blend.

If a blended sample is decided upon, then a sample
from each container should be caught and compared to
each other visually before blending. Differences in
appearance may indicate a need for further investigation
(dirty container, different additive mixtures, separation of
additives etc.). A blended sample should be
proportioned to the volume in each container to the total
volume delivered.

The water bath must be preheated to the reservoir
temperature before any testing is started. (Note that a
source of power or a testing site with power will have to
be arranged.) The water depth in the water bath should
be adequate to cover the liquid height in the bottles.

The Ferric Solution to be used should have a
concentration of 100,000 to 125,000 ppm. Prepare a
100 mesh screen (very good condition) or Whatman
filter paper. (See above list)

Prepare the following: new, clean, clear 150 ml glass
bottles with screw caps (6 oz Grad Ovals); Sodium
Hydroxide (NaOH) 1 N, 2 N or 5 N solution, laboratory
grade; marble chips (or calcium carbonate powder) for
spending the acid; thermometers; containers; syringes;
and other miscellaneous materials and lab equipment as
needed to complete the tests. (See above list).

* Laboratory grade simply means “Clean” marble that is
not contaminated with dirt, or other minerals that can
either speed up or slow down the reaction rate with
Acid.

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1

a7



=y Wug
/ fl “i

o

TecTbl Ha CTaGUNBLHOCTb KUCIOTbI (U TECTbI
Ha NOHWXeHMe coaepKaHus Xxenesa).
HeobxoauMbI CTEKNAHHbIE OYTbINOYKK
eMKoCcTbio 150 Mn NpoHyMepoBaHHbIe 1,2 u 3

*  Hanutb 50 Mn cMeLLaHHOro KUCIOTHOro pacTeopa B
Kaxkgyto u3 Tpex (3) 6yTbifniovek.

ByTtbinoyka 1 — lNMNoctaButb 6yThINOYKY Ha 30 MUHYT B
BOAAHYIO 6aHo, NpegBapuTenbHO NOJOMPETYHO A0
cTaTU4yeckon TemnepaTypbl 3ab0s CKBaXKUHbI.

ByTbinoyka 2 — Bo BTOpyto 6yThinoyky gob6asntb pactBop
TpexBaneHTHOro Xernesa 40 3KBUBarneHTa cnocobHOCTM
CHUXXEHWSA KOHLUEHTpauun xernesa (B NpOMUnsx),
yKa3aHHOro B Ha3BaHUM KOHKPETHOIO KUCIOTHOro cocTaBa,
TWaTenbHO NOTPSACTW ANst TOro, YTobbl cMeLaThb
copepxumoe, n 3atem Ha 30 MUHYT NOCTaBUTb BYThLINOYKY
B BOASHYIO BaHHY, TeMnepaTypa KOTOPOW AOMKHa
COOTBETCTBOBATb 3HAYEHUIO CTAaTUHECKOW TemnepaTypbl Ha
3aboe ckBaxuHbI (cM. Tabnuuy 1). Hanpumep, gna
KucnoTHoro coctaBa «X» 5000 notpebyetcsa pacTtBopa
TpexBaneHTHoro xenesa 5 npomunen. [lo6asntb 2 mMn
pactBopa — 125 npomunb (unm 2,5 mn 100 npomuns) B 50
MIT KMCNOTbI M XOpoLWo nepemewwaTts. CHavana, npu
nobaeneHun pacTBopa Xenesa B pacTBOP KUCHOTHI,
pacTBOpP CTAaHOBMUTCS XeNTbiM/OpaHXeBbIM. BCTpsaxHyTb
npoby, 1 pacTBOp CHOBa CTaHET NPO3payvHbIM, Tak Kak
pacTtBop okncHoro (lll BaneHTHOro) xxenesa NOHN3NTCS 40
3akucHoro (Il BaneHTHOro) xxenesa.

lpumeyaHue:

1. 3Omo moxem 3aHamb O0NoHUMesIbHOe 8peMs rpu
onpedeneHHoOU memnepamype;

2. He sce kucnnomtble pacmeopbl npedHa3Ha4YeHbI
O CHUXXeHUSI 8alleHMHOCMU Xese3a (Harnpumep,
pacmeopsl, npedHa3Ha4yeHHbIe 07151 2a308bIX
CK8aXXUH USU pacmeopbl npedHa3Ha4yeHHbIe O
yOaneHus wnama u3 Hegpmu), usem makux
pacmeopo8 oCmaHemcs XembiM, /OpaHXesbiM.

Acid Stability Tests (and iron reduction
tests) - 150 ml glass bottles labeled 1, 2 and
3

¢ Measure 50 ml of blended acid mixture into each of
three (3) bottles.

Bottle 1 - Place bottle into the preheated water bath at
BHST for 30 minutes.

Bottle 2 - Add the Ferric Iron Solution into the second
bottle to an equivalent of the iron reduction capability in
ppm indicated by the name of the particular acid
package, shake to mix the contents thoroughly and then
place the bottle into the water bath at BHST for 30
minutes. (See Table 1) (For example: ‘Package X' 5000
acid will require 5000 ppm of Ferric Iron Solution. Add 2
ml of 125,000 ppm (or 2.5 ml of 100,000 ppm) solution
to the 50 ml of acid and mix well.) When the iron
solution is first added to the acid blend, it will cause it to
turn yellow/orange. Shake the sample and the solution
will turn clear again as the Ferric iron solution reduces to
Ferrous iron.

Notes:

1. This may require some time at temperature;

2. Not all acid blends are designed to reduce iron
(such as gas well blends or blends designed to
draw sludge out of the oil), these blends will remain
yellow/orange.
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Amount of 100,000 ppm or 125,000 ppm of Fe Soluti
Bottl

n to add to 50 ml of Acid in a Glass Compatibility

Kon-Bo pactBopa xkene3a 100.000 npomunb unu 125.000 npomunb, KOTOpoe Heob6xoauMoO A06aBUTb
B 50 MN KMCNOTbI B CTEKNAHHYIO GYTbINPYKY ANsi NPOBEPKA COBMECTUMOCTH

Amount of 100,000 ppm
Fe Solution to add (ml)

Kon-Bo pacTtBopa xenesa
100.000 npomunb, KOTOpOE
Heobxoaumo gob6aBuTb (M)

Amount of 125,000 ppm Fe
Solution to add (ml)

Kon-Bo pacTtBopd xenesa
125.000 npomunb,| KoTopoe
Heobxoaumo fobapuTtb (Mn)

Resulting Fe Concentration (ppm)
Pe3ynbTupytowasa KoHUeHTpauus
xenesa
(4yacTen Ha MUNJINOH)

0.5 0.4 1000
1.0 0.8 2000
1.5 1.2 3000
2.0 1.6 4000
25 2.0 5000

ByTtbinoyka 3 — KoHTponbHasa. OTnoxuTb 1 gepxartb npu
HOpMarnbHOW TeMnepaType ANsi CPaBHEHUS C ABYMS
ApyrMMu Tectamu, npegycMaTpuBatoLwMMmn NogorpeB
OyTbINOYeK.

O6bembl HEODXO04MMO 3aMepPsITb C TOYHOCTLIO A0 OECATON
aonv MUNNunuTpa.

*  Yepes 30 MMHYT HarpeBaHusa npoBeputb 3 npobbl Ha
npeoMeT pasgenennst has, NOMyTHEHUS, UBMEHEHUS
uBeTa U/Mnu BeliNaeHusl B ocaok, Hanpuvep,
oTAeneHne HedTn UM OTNOXEHNS TBEPAOW hasbl.
CpaBHUTb AiBE NOJOrPeTbIE NPOOLI C HENOAOrPETOMN.
CnepnyeT oTka3aTbCs OT UCMONb30BaHNSA KACMOTbI,
ecnv HabnogatlTca NpusHaku pasgenexHus das,
NOMYTHEHUSI C UBMEHEHMEM LiBETA UMK
ocagkoobpasoBaHus.

MpodunbTpoBaTh NPOLLI Yepes PunNbLTPOBaNbHbLIN
BaTMaH Ne4 pansd toro, 4tobbl y6eamtcs, YTo B HUX
OTCYTCTBYET HeXenaTenbHbIi 0CafokK.

Ecnu Heobxoanmo npoBecTu TECT NNacToBOW BoAbl, TO
cnegyeT NOBTOPUTbL NPUBEAEHHLIE Bbille TECTbI C
OAHOM ByTbiNoYkon, cogepxailen 50 Mn KUCNoTbI U
OKUCHoOro enesa, n 50 Mn nnacTtoBou BoAbl.

TecT Ha pacnag amynbcun. [ina Tecta
Heo6xoAUMO NOAroTOBUTbL CTEKIAHHbIE

Oy TbINOYKM eMKOCTbIO 150 Mn m
NnpoHyMmepoBaThb UX B crneaylolemM nopsigke:
4,5,6n7

OTMepuTb pacTBOpP KUCMOThI 1 TPEXBaNEHTHOro Xenesa (4o
3KBUBArNeHTa CNOCOBHOCTU CHUXEHUS KOHLIeHTpaLmm
Xenesa B NPOMUISAX, YKa3aHHOro B Ha3BaHUN KUCNOTHOrO
cocTaBa) B YeTblpe (4) OyTbinoykn emkoctbto 150 mn
kaxpas. Nepen npoBegeHnem Tecta NpodumnbTPOBaThL
npoby HepT / KOHOEeHcaTa Yepe3 PUbTPOBANbHbIN
BaTmaH Ne4.

Bottle 3 - Keep aside at normal temperature for
comparison to the other two heated bottle tests.
Volumes should be measured accurately to a tenth of a
milliliter.

After the 30 minute heating period, look at the 3
samples for separation, clouding, color change,
and/or precipitation, e.g. “oiling out”, or settled
solids. Compare the two heated samples to the
unheated one. The acid will be rejected if any
separation, clouding change or precipitation is
seen.

Screen the Stability Tests with a Whatman grade
#4 filter paper to verify that there are no
undesirable precipitates.

If there is produced water to be tested: Repeat the
above tests with one sample bottle containing 50
ml of acid and iron solution and 50 ml of produced
water.

Emulsion Break Test — 150 ml glass bottles
labeled 4, 5, 6 and 7

Measure acid and Ferric Iron Solution (to the equivalent
of the iron reduction capability in ppm indicated by the
name of the acid package) into four (4) 150 ml bottles.
Filter the sample of crude oil/condensate through a
Whatman grade 4 filter paper before testing.
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ByTbinoyka 4 — nogrotoBuTb ByThINOYKy Ansa 25,0 mn
cmecu kucnoTblxkenesa u 75,0 mn HedbTu (06WnMm
obvemom 100 mn)

ByTtbinoyka 5 — nogrotoButb 6yThinoyky ansg 50,0 mn
cmecu kucnoTblxkenesa u 50,0 mn HedbTu (06WKUM
obvemom 100 mn)

ByTbinoyka 6 — nogrotoBuTb ByThINOYKY Ans cmecu 75,0
Mn Kncnotbl/xkenesa u 25,0 mn HedTn (06WMM 06BbEMOM
100 mn)

ByTbinoyka 7 - nogrotoBMTh GyThINO4YKy anst cmecn 50,0
Mn kncnotbl/xenesa u 50,0 mn HedTK (06WMM 06BEMOM
100 mn)

HanonHuTb cTeknsiHHble BYThINOYKN KUCIOTHBIM
pacTBOpoOM, 1 Npexae YeM fo6aBuUTb HeTb, OTMETUTL
BbICOTY CTONGMKA KUCMNOTbI HA HAPYXHbIX CTOPOHAxX
OyTbINOYEK MapKEPOM C HECTUPAEMbBIMY YepHUNaMM.
Xopowo B36onTtaTtb BCe YeTblpe (4) OyTbINIOYKM B
TeyeHmne 30 cekyHA.

lNMpumeyarue: lNpu HeobxoOumocmu paspewiaemcs
npedsapumersibHO nodoepems Kucriomy u / unu Hegpme,
rnpedHa3Ha4vyeHHbIe 0518 rnposedeHuUs mecma Ha pacrnad
amyrnbcuu 8 8o0siHol b6aHe, Onsi eocco3daHus ycrosul
nnacma.

ByTbinoykun 4, 5 n 6 (Nnpobbl ¢ paboyen KNCNOTON)

Mocne po6asneHnst HehTM NOMECTUTbL BCe 3
OyTbINOYKM B BOOSAHYO BaHto, HarpeTyto o
cTaTnyeckon TemnepaTtypbl 32005 CKBaXWUHbI, N HE
Tporatb WX B TedeHue 5 MUHYT. 3aTeM BbIHYTb 3
OyTbINoYkM N NnpoBepuTb 3 Npodbl Ha npeameT
pasgenenus gas Kucnotbl U HedT. Heobxogmmo
npocneauTb 3a TEM, YTOObI KpbILLKM BCEX Npobax,
nomMeLlaembix B BOAsIHyto 6aHio, Bcerga 6binm HEMHOro
NPUOTKPbLIThI, TaK Kak MOBLILLIEHNE TeMNepaTypbl HEPTK
UK KOHAEHCaTa yBENMYMBAET AaBlNeHNEe UCNapeHns, B
pesyrnbTaTte Yero 6yTbinoYka MOXET NOMNHYTb.

CHOBa NOMECTUTb MX B BOASHYIO BaHHY, HAarpeTyto o
cTaTuyeckon TemnepaTtypbl 32605 CKBaXWHbI, U He
TporaTb B TedeHue 5 MuHyT (He 3abyabTe cnerka
NPUOTKPbITb KpbILWKK). MNMocne BTOporo noaorpesa, Tak
XXe KaK U paHee, npoBepuTb 3 Npobbl Ha pa3geneHve
¢as. Ecnu k cTekny B KUCNOTHOW ¢hase NpUCTaeT rpsisb
(4TO roBOpPUT O CMAYNBAEMOCTU HE(PTHIO) MOXHO CHOBA
3aKpPYTUTb KPbILLKY OYTHINOYKM 1 BpalaTe ee B NaJ0OHM,
YacTMYKM LWNaMa OOIKHbI OTCTaTb U NPUCOEAMHUTLCA K
HedTAHON hase.

MocMoTpeTb NOMHOCTLIO N NPOU3OLLIIO pasaeneHue
KMCNoTbl U HeTU. NMOBEPXHOCTb KOHTAKTa AOMKHA
ObITb YNCTOM M YETKOW NO CPaBHEHUIO C NIMHNEN
KMCNOTbl, OTMEYeHHOM Ha OyThbINOYKe A0 Havyana TecTa.
CnepyeT oTKasaTbCs OT MCMOMb30BaHMS KUCNOTbI, €CNi
BO BpeMsi BCEX TECTOB Ha pacnag amMynbCcun He
NPOWNCXOAMUT NOMHOMO pa3aesieHnst KUCITOTHON n
HedTAHON has.

Bottle 4 - prepare to contain 25.0 ml acid/iron mixture
with 75.0 ml crude oil (total 100 ml)
Bottle 5 - prepare to contain 50.0 ml acid/iron mixture
with 50.0 ml crude oil (total 100 ml)
Bottle 6 - prepare to contain 75.0 ml acid/iron mixture
with 25.0 ml crude oil (total 100 ml)
Bottle 7 - prepare to contain 50.0 ml acid/iron mixture
with 50.0 ml crude oil (total 100 ml)

Add the acid mixture to the glass bottles and mark
the heights of the acid surface on the outside of the
test bottles with a permanent marker before adding
the crude oil. Shake all four (4) bottles fairly
vigorously for 30 seconds.

Note: If necessary, preheating of the acid and/or crude
oil to be used in the ‘Emulsion Break Tests’ in the Water
Bath is permitted as this may be considered to represent
reservoir conditions.

For Bottles 4, 5 & 6 (Live Acid Test Samples)

After adding oil, place the 3 bottles into the heated
water bath at BHST for 5 minutes. Do not disturb.
Remove the 3 bottles and look at the 3 samples for
separation of the acid and oil phases. (Make sure
to always crack (open) the caps slightly for all
samples to be placed into the water bath, as the
heating of any oil or condensate will increase its
vapor pressure and could cause the bottle to
explode)

Place the bottles into the water bath at BHST for 5
minutes (Don’t forget to slightly open the caps). Do
not disturb. After the second heating period, look at
the 3 samples for separation as before. (If there is
‘dirty’ material clinging to the glass in the acid phase
(a sign of oil wetting) — you may retighten the cap of
the sample bottle and spin it — the particles or drips
should dislodge and join the oil phase)

Assess whether all of the acid and oil have
separated from the other phase. The interface
should be clean and sharp compared to the acid line
marked on the bottle before test. The acid will be
rejected if the acid and crude oil phases do not
separate completely on all emulsion break tests.
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e CHoBa nomecTuTb 3 Npobbl B MOAOrpPeTYHO BOASAHYIO
BaHHYy. ObLlee BpeMsi HaxoxaeHns npob B BOAAHOM
BaHHe JOMKHO cocTaBnaTb 30 MUHYT, BKoYas,
NpVBELEHHbIE BbILLE NEPUOAbI.

* Ecnn HeoGxoammo nNpoBecTu TECT NNacToBoOW BoAbl, TO
cnegyeT NOBTOPUTL NpeacTaBleHHble Bbllle TECTbI C
oAHom 6yThiNno4ykon Npobl, cogepxawen 50 mn
pacTBopa KMUCMOTbl U OKMUCHOrO xene3a un 50 mn
nnacToBoW BOAbI.

ByTtbinoyka 7 (npo6a - 50% Hecd T 1 50% KucnoThbl
«OTpaboTaHHOW KUCNOTbI»)

e Hacbinats 11,05 r MpamMOpHOW KpOLLKK B NpoBUpky
emkocTbto 1000 mn (11) 1 AONUTbL pacTBOpP KUCNOTbI
(cm. Tabnuuy 2). 3to kacaetca 15% HCI. No maccam,
Tpebyembim ansa gpyrux koHueHTpaumn HCI, cnegyet
CMOTpeTb Tabnuuy HenTpanuaaumm kucnotbl. OcTaBuTb
KMCMNOTY Ha peakuuto 4o Tex Nop, Noka ¢ NOBEPXHOCTU
MpPaMOPHOW KPOLLKW NepecTaHeT BbiCBOGOXAaTbLCA ras
(B pesynbTaTe OaHHOW peakunn KOHLEHTpaLms
KMCNoTbl cHM3NTCa npumepHo o 3 % HCI). B Bbiwe
npvBeAEHHOM NpUMepe Ansi Toro, YToob!
npopearuposano 50 mn 15% HCL tpebyetcs 11,05
MPaMOPHOW KPOLLKU U kapboHaTa Kanbuus 3a
MWHYCOM TOro, 4To Heobxoanumo ansa peakumm ¢ 3%
HCI. 3% HCI aBnsaeTca HopManbHOW KOHUEHTpaUMen,
0TpaboTaHHOWM KUCMNOTbI HA BbIXOAE N3 CKBAXMWHBI.

***[IpumeyvaHue: [ns nposepku “ompabomaHHol”
kucriomsbi, THK-BP mpebyem, 4ymobsi mecmsi
rpoeodusnuck npu cmamu4veckol memnepamype 3abosi
CKeaXXUHbI U He meHee 4 4acos. 1o xenaHuto, npoby
MOXHO riposepsimb Kaxxoble 30 MuHym, Ons onpedenieHus
cmeneHu pasdenieHus gas, HO hunbmpauyus yepes
gunbmposarnbHbIt eammar Ne4 unu cumo 100 mew
OomkHa bbimb ripousgedeHa He MeHee YyeM Yepes 4 yaca.
Tecm 6ydem cyumamabcs nPoldeHHbIM Mpu omcymcemeuu
ocadka, aMmyrnbcuu unu ebinadeHuu Kakux-nubo npumeced.
Ecnu nocne ¢punbmposarus Habnwodaemcs 4mo-nubo u3
repeyucsieHHo20 8biwe, mo mecm 6ydem cyumambcs He
npotdeHHbiM. [aHHbIU mecm ripoeodumcs MosibKo 8
nabopamopuu Ha 6a3e u npogedeHue e2o Ha Kycmoeoli
nnowadke He mpebyemcs. Xoms o xenaHuro
cynepsatzepa komnaHuu THK-BP , nposedeHue daHHO20
mecma moxem 6bimb 3ampeboeaHo U Ha Kycmoeoli
nowaoke.

* Place the 3 samples into the heated water bath
again to a total of 30 minutes including times above.

* |If there is produced water to be tested: Repeat the
above tests with one sample bottle containing 50 ml
of acid and iron solution and 50 ml of produced
water.

For Bottle 7 (50% Crude Oil & 50% Acid ‘Spent Acid’
Test Sample)

e Add 11.05 grams of marble chips to a 1000 ml (1L)
beaker and add the acid blend. (See Table 2) ((This
if for 15% HCI) — refer to acid neutralization tables
for mass required for other HCI strengths) Allow the
acid to spend until no gas is being released from the
surfaces of the chips (this reaction spends the acid
strength down to approx. 3 % HCI strength). 11.05
grams of marble chips or calcium carbonate powder
in the above example is the mass required to spend
50 ml of 15% strength HCI subtracting the mass
required to spend 3% strength HCI. 3% strength
HCl is representative of the normal strength of spent
acid upon flowing back the well.

***Note: For the spent acid test, TNK-BP requires that
this test be kept at BHST for a period of not less than 4
hours. It may be inspected after 30 minutes to witness
separation but it shall not be poured through the 100
mesh screen or grade #4 Whatman Filter paper until 4
hours has been acheived. There is to be no sludging,
emulsions or precipitation of solids resulting from this
test. If Sludging, Emulsions or Precipitations are seen,
TNK-BP will consider this test “Failed”. This test is to be
conducted at the Base Laboratory facility and not a
requirement to perform this test at the field location.
TNK-BP supervisors are welcome to request this test be
conducted in the field if they choose.
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Kap6oHaT kanbuua (CaCO;)
Tabnuua Hentpanusauumn HCI

Kap6oHaT kanbuusa (CaCO;)
Ta6nuua Hentpanusauum HCI

CaCO; + 2HCI — CaCl, + H,0 + CO,

CaCO; + 2HCI — CaCl; + H,0 + CO,

Kunorpamm CaCO; Heob6xoaumo Ha 1 m° HCI

Kunorpamm CaCO; Heob6xogaumo Ha 1 m® HCI

% HCI

% HCI

3% | 5% | 7.5% | 10% | 15% | 20% | 25% | 28% | 32% | 36%

3% | 5% | 7.5% | 10% | 15% | 20% | 25% | 28% | 32% | 36%

42 | 71 107 144 | 221 302 386 | 438 510 583

42 |71 107 144 | 221 302 | 386 | 438 | 510 | 583

TecT Ha ocagkoobpa3oBaHue. ByTbIno4vku
eMKocTbio 150 Mn yxe NnpoHymMepoBaHHble B
nopsinke: 4,5,6n7

* [lpodunbTpoBaTb CoaepKMMoe ByThinoYku #7 ¢
oTpaboTaHHOM KNCNOoToM Yepes3 unbTpoBasbHbIN
BaTMaH Ne4. CobGpaTb punbTpaT B YACTYHO OYThINOUKY.
Mpy nomoLmn unbTpoBanbHON BymMarm MOXXHO Nerko
yAanuTb Merkue 3epHa MpaMOpPHOM KPOLLKN U / Unu
ocTaTkn kapboHaTa kanbuus. Kak yxe ykasbliBanocb
Bblle, Ao6aBUTb HeTb 1 B3GoNTaTh OYTbINOYKY B
TeyeHune 30 cekyHa 1 npoHabntogaTe 3a pacnagom
3MYNbCUN.

* [lomecTtuTb G6yTbinoyvky Ne7 Ha 4 Yyaca B BOASIHYIO
BaHHy, HarpeTyto 40 cTaTU4eckon TemnepaTypbl 3abos
CKBaXMHbl. [MpodnnbTpoBaTh coaepXMMoe By ThINoYKM
#7 yepes comnbTpoBanbHbI BaTMaH Ne4 1 npoBepuTb
Hanuyune CrycTtkoB unm ocagka. MoxHo ncrnonb3oBatb
BakyyM-Hacoc anst puneTpaumm cmecu. OcMoTp
dunbTpoBanbHoOM Bymarm ocyLecTBNATb NPU SPKOM
OCBELLEHUMN.

* [lpogunbTpoBaTb COAEPKUMOE Kaxaon n3 3
OyTbinoyek (¢ 4 no 6) yepes hunNbTPOBarbHbIN BaTMaH
Ne4 1 npoBepuTb HanM4Me CrycTkoB UNn ocagka nocre
Bcex byTbinovek. MoXHO Mcnonb3oBaTh BakyymM-Hacoc
ans dunetpaunn cmecn. OCMoOTp PUnNbLTPOBaSbHON
Bymarun ocyLLecTBNATbL NPU PKOM OCBELLLEHWMN.

Cnedyem omkazambCcs 0m UCnosib308aHuUsi 0aHHOU
Kucriomsl, ecriu Ha cume usnu Ha gunbmposarsnbHol bymaze
ocmaemcs ocadok unu meepdas hasa, usnu ecriu 8cs
XKUOKoCcmb He npoxodum 3a docmamoYHO KOpoOmKuU
MIPOMEXXYMOK 8PEMEHU.

**MpumeyvaHue: — MoxHo nponums obpasey 80dod,
83smoli u3 Haepemol e8o0sHol 6aHu. N3-3a

1086 PXHOCMHOZ0 HarpsiXXeHUs npobbi U MeIKoe2o pa3mepa
cuma, 4acme 3MybCUU MOXem POoCOYUMCS Yepes
¢unbmp mosbKo ¢ nomouwbto 800bi. He ucnonb3ytime
6onbwe Y4em 500 m1 8001 0115 8bIroHeHUss OaHHoU

npouyedypsi.

Sludge test — 150 ml glass bottles labeled 4,
5,6and 7

* Pour the contents of the Bottle 7 with the spent acid
through a Whatman grade #4 filter paper. Catch the
liquid filtrate in a clean bottle. (The filter paper
should easily remove most marble chip grit and/ or
calcium carbonate powder residue). Add oil and
shake the bottle for 30
seconds and observe for emulsion break.

e Place the bottle #7 into the heated water bath at
BHST for 4 hours. Pour the contents of bottle # 7
through a clean Whatman grade #4 filter paper and
look at the screen for sludge or precipitation. A
vacuum pump may be used to assist mixture
filtration. The filter paper should be inspected in
bright light.

* Pour the contents of each of the 3 bottles (4 through
6) through a clean Whatman grade #4 filter paper
and look at the screen for sludge or precipitate after
each test bottle. A vacuum pump may be used to
assist mixture filtration. The filter paper should be
inspected in bright light.

The acid will be rejected if the screenf/filter paper
catches sludge or precipitate, or if it fails to pass all the
liquid in a reasonable period of time.

***Note — You may rinse the sample from water taken
from the heated water bath. Due to surface tension of
the test sample and the mesh of the screen, some of the
apparent emulsion may rinse through easily. Do not use
more than 500 ml of water to perform the rinsing
technique.
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NMpumepbl TeCTOB: Test Sample Examples:

Mpo6bI, npoweawmne TecT; Samples considered as “Passed”;

Mpo6bl, He npolweLne TeCT; Samples Considered as “Fail”;

Hwxe npuBegeHbl npumepbl npob, He npolweawmnx Tect Ha | Below are examples of “Failed” Compatibility Tests after

COBMECTMMOCTb NOCre Toro, kKak oHun 6binu nponutebl Yepes | the sample has been poured through a 100 mesh
cuto pasmepom 100 meww (150 MUKPOH) screen.
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Mpouenypa C

TecT Ha CKOPOCTb pacnpocTpaHeHust
Koppo3unu

[lns yctaHoBneHns ctangapTHou npoueaypbl, THK-BP
pekomeHayeT ucnonb3oatb Tpyby HKT (o6s3aTensHO
HOBY1O, Mapka cTanu o6bi4HO «K»), koTopas byneT
paspe3aHa Ha OTpe3ku aAnuHon 2,54 cm no teny Tpy6bl
Mexay pe3bboBbIM coeguHEHNEM U MyddTON. 3aTem,
KaXkabll 0OTPe30K HeobXxoaMMO paspes3aTb Ha 4 O4MHAKOBLIE
yactn. Ctanb HKT cnepgyet paspesaTb Nunon, a He

rasoBbIM pe3akoMm (ecnu pesaTtb Tpyby pesakoM, MPOYHOCTb

cTann MUAMeHUTbLCA W 3TO NOBJINAET Ha pe3ylbTaTbl TeCTa).

nOﬂpﬂ,El,‘-IVIK HECET OTBETCTBEHHOCTb 3a MOMONIHEHUE
3anacoB KynoHoB AA TeCTUpPOBaHUA. KyI'IOHbI 3aBoacKoro
N3roToBJ1IEHNA HE MOTYT ObITb MCNONb30BaHbI N5 3TOro
TecTa.

Kak Toneko CepBucHble KomnaHum narotoBsT KyrnoHbl, UM
HeoOX0AMMO NPOCBEPNNTL OTBEPCTUS B KAXXAOM KyroHe,
4YTOObI €r0 MOXHO GbINO NOBECUTL B CEPeaAnHY BaHOYKM C
npo6on. Heobxogmmo, 4Tobbl BCE OTBEPCTMSA B KyNnoHax
UMeNN OAMH AnameTp, 3TOT DaKToOp BaXKEH Npwu
NpoBeAEHUN CPaBHUTENBHOIO TecTa. uameTp camux
OTBEPCTUI 3HAYEHUSI HE UMEET.

TecT Ha CKOPOCTb pacnpoCTpaHEHUS KOPPO3UN JOMKEH
ObITb NpoBEAEH, MMEHHO C TO Mapkon ctanun HKT,
KoTopasi byaeT ncnonb3oBaHa B 3TOM ckBaxkMHe. CKOpoOCTb
KOpPPO3uM He JOMKHa NpeBbIlWaTh CNeayoLWmne 3Ha4YeHNs:

a. [pu Temnepatype Ha 3aboe < 200°F unm < 93°C —
CKOPOCTb KOPPO3uK 3a 12 YacoB He AoMkHa
npesblwatb 0.02 pyHT/byT? nnmn 0.009765 ricm?.
Ecnu noTepsi Beca Bbille YeM 3TU 3HAYEHWUS], TO
TECT cuYUTaeTCcs He NPoNAEeHHbIM, HE06X0aUMO
NOMEHATb UHIMBUTOP KOPPO3UM UM YBENUYNTL

Procedure C

Corrosion Rate Test

As a standard, TNK-BP recommend to take a joint of
tubular steel (New Tubular Only and generally “K”
grade) and cut it into 2.54 cm lengths between the Pin
and Box end. Each 2.54 cm piece is then to be cut into 4
equal parts. The tubular steel is to be cut with saw and
not a cutting torch (When the steel is cut with a torch, it
changes the hardness of the steel thus effecting the
outcome of the tests).

Contractor is responsible for maintaining inventory of
steel for use as coupons. Tubing manufacturers
coupons are not to be used for this test.

Once the Service Company receives these coupons of
steel, they are to drill 1 hole into the coupon so it has the
ability to be suspended in the middle of a sample. The
hole size does not matter as long as all of test samples
have the same size holes when performing comparison
tests.

Perform Corrosion Inhibitor Test with coupons, insuring
steel grade is the same as what will be used in the well
being treated. Corrosion Rates are “Not” to exceed the
following:

a. BHT’'s <200° F or < 93° Celsius — Corrosion Rate
for 12 hrs is not to exceed > 0.02 Ibs/ft? or 0.009765
g/cm?. If weight loss is greater than this, the test will
be considered as a failure, corrosion inhibitor must
be changed or concentration increased then repeats
the test until the above limits are achieved.

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1

1NA



=y Wug
/ fl “i

o

€ro KoOHLEeHTpauuio, a 3aTeM NOBTOPUTb TECT OIS
nonyyeHusi TpedbyemMbix orpaHUYEeHUN.

Mpun Temnepatype Ha 3aboe > 200°F unun > 93°C —
CKOPOCTb KOpPO3uK 3a 12 4 He AoMMKHA NpeBblWaTb
> 0.05 cbyHT/pyT? nnm 0.024412 r/cm?. Ecnn
noTepsi Beca Bbille YeM 3TV 3HaYEeHUs], TO TECT
cumTaeTcs He NpoiaeHHbIM, Heobxoanmo
NMOMEHSITb UHTMOUTOP KOPPO3UU UMU YBENUUUTL
€ro KoOHLEeHTpauuio, a 3aTeM NOBTOPUTb TECT OIS
nonyyeHusi TpedbyemMbix orpaHUYEeHUN.

Bce TecTbl Ha CKOPOCTb pacnpocTpaHeHus
KOpPPO3MKN OOSMKHbI NMPOBOANTLCS C
ncnonb3oBaHmem BCEX xumpereHToB ans gaHHoro
KMCMOTHOro cocTaBa.

KynoHbl Ans TeCTOB AOMXHbI ObITb B3BELLEHbI
nepen TeCTUPOBaHUEM.

TecTbl Ha CKOPOCTb pacnpPoOCTPaHEHNS1 KOPPO3nK
[OJKHbI MPOBOAUTBLCS MPU CTAaTUYECKOM
TeMnepaType 3ab0s ckBaXxuHbl. Ecnu paHee yxe
ObINM NpoBeAEeHbI TECTLI C TAKON Xe
KOHLIEHTpauMen KUCNOTbl U TakUM Ke KMCNOTHbIM
COCTaBOM, OHM MOTYT cYMTaTbCS NpUeMnIeMbiMn
npw yCcnoBuun pasHulbl TemnepaTtypbl He 6bonee
5°C. PaHee npoBefeHHble TECTbl A4OMXKHbI ObITb
3adnKCUpPOBaHbI U BblAeNeHbl B 0pOPMIEHHOM
oTyeTe.

[na npoBefeHUst 4aHHbIX TECTOB Npw
TemnepaTtypax > 200° F nnu > 93°C Heobxoanmo
ncnonb3oBaHWe TepmolLKkada nnm aBToknasa.

CteneHb TOYEYHOU KOPPO3nUnN —THK-BP oxupaer,

YTO BCE CEepBUCHbIE KOMMNaHNKU Ao6bI0TCS TOro, YTOObI
CTeneHb TOYEeYHON KOppO3uKn He NpeBbICUT S ea.

0.
1.

OTcyTcTBME TOYEK, NOBEPXHOCTL 6€3 N3MEHEeHUI

OTcyTCcTBUE TOYEK, MeX3epHOBasi KOPPO3Us Mo
Kpasim

OTcyTCTBVIe TOYEK Ha rnaBHOM NOBEPXHOCTMN.
Mernkue To4kn no Kpadam.

< 25 To4yek — Menkas ToveyHas KOppo3una
25 To4yek — Menkas ToveyHas KOppo3und

<11 Touek - ~16 - 31 mun B guameTpe , 8 - 16 mun
rnybuHa

11 - 25 Touek, pasmep Kak B nyHKTe 5.
bonbLue Yyem 25 Touyek, pa3mep Kak B MyHKTe 5.

oonbLume ToYkM - ~63 - 126 mmn B anameTtpe; > 31
Mun rnybuna

Henpnemnemo — 3aMeHNUTb aHTUKOPPO3UINHbIE
XUMpeareHThbl

b. BHT’s > 200° F or > 93° Celsius — Corrosion Rate
for 12 hrs is not to exceed > 0.05 Ibs/ft? or 0.024412
g/cm?. If weight loss is greater than this, the test will
be considered as a failure, corrosion inhibitor must
be changed or concentration increased then repeats
the test until the above limits are achieved.

c. All Corrosion Tests will be performed inclusive of
“ALL” reagents being proposed for that particular
Acid Package.

d. Pre test weighing of coupon is required.

e. Corrosion Tests will be performed at BHST. If there
has been a previous corrosion test performed at the
same acid concentration and reagent concentration
package, it's within 5 degrees Celsius, that test will
be considered acceptable. This previous test must
be noted & highlighted on the formalized report.

f. To perform these tests at temperatures > 200° F or
> 93° Celsius, an oven or an autoclave device will

have to be used.

Pitting Index — TNK-BP expects all of the Service

Companies to achieve a Pitting Index of 5 or less.

0. No pits, unchanged surface
1. No pits, intergranular cut edge corrosion

2. No pits on major surfaces. Shallow pits on
edges

3. < 25 pits - very shallow pinpoint pits
4. 25 pits - very shallow pinpoint pits

5. <11 pits - ~16 - 31 mils diameter, 8 - 16 mils
depth

6. 11 - 25 pits of rating 5
7. More than 25 pits of rating 5

8. Large pits - ~63 - 126 mils diameter; > 31 mils
depth

9. Not Good — Alter Corrosion Package
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Hwxe npencraBneH npumep TecTa, Ha CKOPOCTb Below is an example of a corrosion test than can be
pacnpoCTpaHeHns1 KOPPO3UU KOTOPbIN, MOXET BbITb conducted at temperatures < 93° Celsius.

npoBegeH npu TemnepaTypax < 93°C. At temperatures > 93° degrees, an oven type unit will
Mpun Temnepatypax > 93°C, Heo6xoQUMMO NCMoNb30BaTh have to be utilized.

OyxoBoWn wwkad
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Mpoueaypa D

Mpouenypa cmewnBaHUA KNCNOTHOMN
3MyInbCuM (KUCNOTbI apoMaTU4ecKoro psaaa).

KucnotHas amynbcusi Takke U3BECTHA Kak, apoMaTtuyeckas
kncnota. O6bIYHO OHa UCMONb3YETCsA B CrieaytoLnx
cooTHolweHuax 15% kucnota/pacteoputens: 70/30, 85/15,
unn 90/10. XoTsa cTaHAapTHbIM PacTBOPUTENEM SIBISIOTCA
KCWIom, BMECTO HErO MOTYT NPUMEHATLCSA AN3ENbHOE
TONNMBO, KEPOCWH W Opyrne pacTBOPUTENMN.

an npuroToBneHnmn KMCMOTHOM AMYIbCUn HeobxogMmo
npungepxmBaTbca cnep,yrou.l,eﬁ nocnengoBaTesibHOCTU:

O6BbEM 3arpy3ku BCEX XMMpPeareHToB BbICHMTbIBAETCS OT
o0bEMa KMCNoThbl TOMbKO, @ HE U3 CyMMapHOro o6béma
KMCMNOTbl CMELLAHHON C PacTBOPUTENSMMN.

3amep kcunona (Mnu Apyroro pactBopuTensl) 4omkeH
ObITb NpeaBapuTENBbHO NPOM3BEAEH B OTAENIbHON EMKOCTH.
[o6aBkn ons npegoTBpaLleHns ocagkoobpasoBaHus
[ob6aBnsalTCSa B pacTBOPUTENb U TLATENbHO
nepemMeLLMBatoTCs.

lNpumeyarue: Hecmompsi Ha mo, ymo 0obaeku 0ns
npedomepauieHusi ocalkoobpasoeaHusi dobasnsomcs 8
Kcuson unu opyaol pacmeopumerib, UX KOSIU4ecmeo
makxe 3asucum om obbéma camol KUCIoMmbil.

CwmeluMBaHNe KUCNOTbl NPON3BOAMUTCS NO OTAENBHOCTMH,
BHavane B BoAy A06aBnslTCSA Npucagku, a 3atem
KOHLIEHTpMpOoBaHHas kucnoTa. Bcé TuatenbHo
nepemelumBaetcs (Ipu pacyeTe, He 3abyabTe BblYECTb
00BbEM XKUAKUX XMMPEeAreHToB N3 06bema 3aTBOpPSIEeMON
Boabl). Bo BpeMsi umMpkynsiumMm cmecu kcunorna u gobaBok
NpoTMB ocagkoobpa3oBaHus, kucnota gobaensieTcs B
€MKOCTb C KCUITONTOM Ui pacTBOpUTENEeM NoaTarnHo.
BHavane no6aButb NoNnoBnHy 06bEMa KNCNOThI U
LMpKynupoBaTb B TedeHne 15 muH. MNotom gobasntb
BTOPYIO MOMOBUHY KUCIOTbI U LIUPKYIMPOBaTh eLle B
TeyeHne 30 MUHYT C MakCMMarnbHOW CKOPOCTbLIO
3amMelwmnBaHus. Ecnv BpemeHn ocTtaTovyHO, KUCITOTY MOXHO
[ob6aBnaATb No TpeTaMm, Anst nonyyYeHns 6onee cUNbHOM
3MYNbCUMN.

OMynbcus [OMKHa nonyyaTtcs rycrasi u kpemoobpasHas.
Mpexae Yem OTNPaBUTb AaHHYI0 CMECh Ha KYCTOBYHO
nnowaaky, eé Heo6xoanMo NpPoTECTUPOBATD.

He pob6aBnsaTh B KUCNOTHYO 3MYyNbCUIO Ype3mMepHoe
KONMMYeCTBO NneHoracuTens (npegnoytutensHee BoobLue
obxopgutca 6e3 Hero). Cmechk He ByaeT obpasoBaTtb NeHy n
3TO MOXET BbI3BaTb pa3pyLUEHNE 3MYTbCUN.

Mocne 3ameca He06x04MMO BbINOMHUTL TECT Ha
coBmecTumocTb. (Heobxoanmo nmeTb BBMAY, YTO
KOHLIEHTpaUMs KACNOTbI, onpegensiemast nyTem
TUTPOBAHUS, NPUMEPHO paBHa KOHLEHTPaLUN KACNOThI,

Procedure D

Emulsified (Aromatic) Acid Mixing
Procedures

Emulsified Acid is also known as Aromatic Acid. It is
normally used in 70/30, 85/15, or 90/10 15%
acid/solvent ratios. Although the standard solvent used
is xylene, diesel, kerosene and others can be used
instead.

The following procedure should be used as a guideline
when loading Emulsified Acid:

The loadings for all chemical additives are calculated
based on the volume of acid, and not on the total
volume of the acid/solvent mixture.

The xylene (or other solvent) must be pre-measured into
a separate tank. Anti-sludging additives are added to the
solvent and mixed thoroughly prior to proceeding.

Note: Although anti-sludging additives are added to the
xylene or solvent, their amounts are still based on the
volume of acid.

The acid is then blended separately by adding the
remaining additives to the water and then adding the
raw acid. Mix thoroughly. (Remember to subtract the
volume of water based additives from the water volume
required.)

While circulating the Xylene/Anti-Sludge mixture, the
acid is then added to the xylene or solvent tank in
stages. V2 of the acid should be added and circulated for
15 minutes. The last %z should then be added and
circulated for another 30 minutes with maximum shear.
If there is sufficient time, the acid can be added in 1/3’s
for a stronger emulsion.

A thick and creamy emulsion should form. The blend
should now be tested prior to sending to location.

Do not add excess defoamer (none at all is preferred) to
an emulsified acid system. The blend will not foam and it
may destroy the emulsion.

After mixing, perform compatibility test. (Note that the
titration strength will be approximately the acid strength
multiplied by the acid volume percent due to dilution by
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Tire 3%

YMHOXXEHHOW Ha NpoLeHT obbema KUCNOoTbl, pa3BegeHHON
pactsopuTtenem.). NMpumep, ana cmecu 15% kucnoTHOM
3MynbCcumM B oTHoweHun 70/30 okoH4aTenbHas
KOHLEHTpauusi KNCNOTbl JOJMKHA COCTaBNSATb NPUMEPHO
10,5% (70% 13 15%).

[ns 3amepa acphekTMBHOCTM pacTBOpa KUCNOTHOWN
3MyInbCUU, HEOOXOAMMO 3aMePUTb CONPOTUBIIEHME
3ameLLeHHON Npobbl, OHO HE JOJMKHO NPEBbIATL OTMETKY
>5 MukpoomoB. [laHHble 3TOro Tecta JOJKHbI ObITb
3aMepeHbl U 3aJ0KYMEHTUPOBaHHbI. [1Nsi uamepeHus
COMNPOTMBIEHMUS 3MYIbCUN MOXHO UCMONb30BaTb
nopTaTUBHbLIA U3MepPUTENDb YAENbHOro CONPOTUBIEHNS
(ommeTp). Hanpumep, amynbcusa cuntaeTcst NnpuemMnemon
npv 3HAa4YeHUM CONPOTUBNEHUSA MeHeE 5 MUKPOOMOB. JTOT
MeTOo TECTUPOBaHUSA ABMAETCS NPeAnovYTUTENbHLIM A4S
onpefeneHnst Ka4ecTea aMyrnbCum.

Kak gy6nupylowmnn metoq (Mcnonb3yeTcs TONbKO ANis
NpoBepKKU amynbcun, 6e3 onpegenexHns eé kavecTsa)
MO>HO KarHyTb 3MYIbCUI0 B MEH3YPKY C BOAOM.
KucnotHas amynbcust 4omkHa yTOHYTb B BOAE B BUAe
Kannu, a He pacTBopuTbCcs. Ecnn obpasoBaHue kannm He
NPOM30LLIIO UMK €CNK 3MYJbCUSA pacTBOpUnach, TO 3TO
O3HayvaeT, 4YTo aMyrbcus He cchopmMUpoBanach.
Mpogonxante pasmeLLmBaThb.

TwaTensHo cneaguTe 3a BpEMEHEM CTabunbHOCTU
amynbcuun. MpoBeanTe TecT amynbcun Yepes 1 yac, 4Tobbl
ybeguTcs, 4To U3aMeHeHun HeT. Ecnu 4To-TO NOMeHsnoch,
ybeouTech B TOM, YTO BCE XMMpEareHTbl AEACTBUTENBHO
pa3mMellaHbl. BHecuTe nameHeHus, ecnu ato TpebyeTcs.
CT1abunbHOCTb aMyNbCUM A0SMKHa ObITh 3¢hhekTMBHOMN
(meHee 5 MMKPOOMOB) Ha Bpemsi HE MeHee YeM obLee
BpeMs nposeAeHns paboTsbl nnc 25% 3amepeHHoe npu
TemnepaType paBHOI (cTaTudeckas TemnepaTypa Ha
3aboe + Temnepartypa Ha NoBepxHOCTN)/2. [daHHble
OOMKHbI ObITb 3aNMcaHbl U 3aJ0KYMEHTUPOBaHHbI. OTO
[acT rapaHTu1IO TOro, YTO KUCIOTHas aMyrbCcusa nonana B
nnacrt, Kak U nnaHupoBarnock B An3anHe Ha obpaboTky, Ao
TOro, Kak OHa Ha4ana pearvpoBaTb.

lNpou3sodcmeeHHOEe rnpumeyaHue:

* [lo 3akayku B nnact nobasa kucnota gomkHa bbiTb
nepemellaHa B MKOCTHU.
® Ecnv KMCNOTHLIN pacTBOP HAaxXoAWUsCcs B CTaTUYECKOM
cocTosiHMKM BGonee ogHoro Yyaca, To nepes
3aKauMBaHWEM B CKBaXXWHY, BECb COCTaB AOMKEH
ObITb 06A3aTENbHO NepemMeLlaH B 00 beme ogHOM
€MKOCTH, NPy MakCUMarnbHOM CKOPOCTHOM pexume.
lMpumeyaHue no 6e3onacHocmu:
Hapsdy ¢ npo4um 0bbI4HbIM 3auumHbIiM 06opydoeaHUEM
obs13ameribHbIM 518/11€MCS UCIMO1b308aHUE 3auUiUMHbIX
Macok 0151 iuya. Tak Kak KUcrIomHasi aMysbcusi
(apomamuyeckas Kucrioma) eocriameHsiema, Heobxodumo
credogamb cOOMBEMCMBYIOUUM Mepam
npedocmopoxHocmu rno Th.

the solvent). (Example: For a 70/30 Emulsified 15%
Acid blend, the final acid strength should be
approximately 10.5% (70% of 15%).

To measure the effectiveness of an emulsified acid
package, resistivity must be measured from a mixed
sample and is not to achieve a measurement < 5 micro
ohms. Data is to be recorded and documented. A
portable resistivity meter can be used to measure the
resistivity of the emulsion. As an example, a good
emulsion is acceptable at < 5 micro ohms. This is the
preferred test method to insure a quality emulsion.

As a backup method (which is used only to check the
emulsion and not to qualify it) is to create drops of the
emulsion into a beaker of water. The emulsified acid
should sink into the water and form into a teardrop, not
disperse. If the teardrop is not formed or disperses, the
emulsion has not been properly formed. Keep mixing.

Pay close attention to the time that the emulsion holds
for. Test the emulsion after 1 hour to insure there is no
change. If there has been a change, check to make sure
that all chemicals were in fact mixed. Make adjustments
if required. The stability of the emulsion should be
effective (<5 micro ohms) for a time of not less than:
Treatment Time (Job Time) plus 25% at temperature
equal to (BHST+Surface temp.)/2 . Data is to be
recorded and documented._This will insure the
Emulsified Acid has been placed into the formation as
per the job design before it begins to react.

Operational Note:

* All mixed acid must be rolled in its tanks prior to
pumping into the well.

* All acid blends that have been sitting idle for
periods longer than 1 hour, must be rolled 1
tank volume at maximum rate prior to pumping
into the well.

Safety Note:

Face shield must be worn in addition to all usual safety
equipment. Emulsified (Aromatic) acid blends are
flammable — proper safety precautions should be
followed.
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Mpoueaypa E

CmewmBaHne KOHLUEHTPUPOBAHHOMN CONSIHOMN
kucnotbl (HCI) c BOOOW n go6aBkamu B
naboparopuun

Ucnonb3oBaTb Bce Heobxoaumbie CU3 (obopyaoBaHue
AnA obecneyeHMA 6€30NacHOCTU) COrnacHo Bblille
WU3N0XXEHHOMY.

1. Cpasy xe nocrne onpeaeneHnst KoOHLeHTpaLum
consaHon kucnotbl (HCI) cornacHo M3noxeHHOMY
BbILLIE, MOXHO NPUCTYNaTb K MOArOTOBKE
HeoOX0AMMOro KMCMOTHOro pacTeopa (Hanpuwvep,
15% pactBopa).

2. o tabnunykam (BO BCEX CEPBUCHBLIX KOMMAHUAX
€CTb CMpPaBOYHMKN C TabnM4kamu No pasBedeHuo
KOHLEHTPMPOBAHHBIX KUCIOT, UMK Xe
ncnonb3oBaTh NPeACcTaBrEHHbIE HXKE HOPMYIbI)
onpefenuTb Tpebyemyto KOHLEHTPALIMIO KUCMOTbI U
obbvem Boabl. Mo Tabnnykam onpeaennTtb
Tpebyemyto KOHLEHTpaLMIO KUCNOTbl U 06 bEMBI
BOAbI:

®dopmyna Ons paszbaesieHUss KOHUEHMPUPO8aHHOU
Kucriomsl

OOBbeM KOHLL. KUCIOTbI =

(O6bem pasbaBneHHON KNCMOTbI X % pa3baBneHHON KUCMOTbI X
ya. Bec pasbasn. Kucnotbl) / (% KoHu. kucnota x ya. BeC KOHL,.
Kucnotbl)

3. Cpasy nocne onpegeneHna obbema
KOHLIEHTPMPOBAHHOWN KNCNOTbI Tpebyemoro ans
NnonyyYeHnst KNCNoTbl HEOOXOANUMOW KOHLIEHTpaL MK
1 B Heobxoanmom obbeme Ans NpoBeAeHus TecTa,
HeobxoauMbIn 06beM BOObl SIBNSETCS OCTATKOM,
KOTOPbIN HY>XHO OS5 NOArOTOBKN OCTanbHOro
obbema.

4. Onpegenutb Tpebyembin 06LEM XNOKMX 0OGABOK.
3a cyeT aToro obbema Xxngkux gobaBok (KOTOpPbIN
BblYMTaAETCHA) yMeHbllaeTcs obwmii o6bem Boabl.
MckntoyeHne cocTaBnstoT b HEKOTOPbIE
apomMaTu4ecKkne pacTBOPUTENN.

lpumeyaHusi:

* HekoTopble gobaBku (kuakme nnu TBepable)
ABMNSOTCA KACMOTHBIMW U MOTYT BNUSITb Ha
KOHEYHYI0 KOHLEHTpaLMIO KUCNOThI, yBENMYMBas
unun ymeHbluas ee. Takne gobasku cnegyeT
perMcTpupoBaTtb JOKYMEHTarbHO U BHOCUTbL B
Tabnuuky c ykazaHMeM OXMOAemMoro BIUsiHUSA Ha
KOHLUEHTpaLMto, MCXOAA U3 KOHLEHTpaLummn Jobasku
B JlaHHOW CMECHU.

Procedure E

Laboratory Mixing of Raw (Strong)
Hydrochloric Acid (HCI) with Water and
Additives

Use all PPE (safety equipment) as outlined above.

1. Once the strength of Raw HCI acid has been
determined in the above procedure, you may
begin making your proposed acid blend
(Example 15% Strength).

2. Now determine from the acid charts (all service
company Engineering Handbooks contain
Hydrochloric Acid Dilution Charts, or use the
formula below) the required Strong Acid and
Water volumes:

Strong Acid Dilution Formula

Volume Strong Acid =

Vol. Weak Acid x % Weak Acid x S.G. of Weak Acid
% Strong Acid x S.G. of Strong Acid

3. Once you know the volume of strong acid
required, then achieve your desired strength of
acid for your test, at your desired volume. The
required water volume will be the fluid used to
make up the rest of the volume.

4. Determine the volume of liquid additives
required. This volume of liquid additives
required reduces (is subtracted from) the total
water volume. The exception to this is some
aromatic solvents.

Notes:

e Some additives (liquid or solid) are acidic and alter
the final acid strength up or down. These additives
should be documented and put in a table showing
the expected effect on acid strength based on the
concentration of the additive in the blend.

¢ Add 0.5% defoamer / demulsifier to all non-
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* [Jobaeutb 0,5% neHoracutens/oeamynbratopa BO
BCE HE3MYIbMMpPOBaHHbIE KUCIOTHbIE PAcTBOPbI
(Hanpumep, 0,5% neamynbratop B 2 m> (2000 n) =
10 n)

* CHoBa nocpeacTBOM TUTPOBaHMSA onpeaenvTb
KOHLEHTpaLMo KOHEYHOIO KUCMOTHOrO pacTBopa
cornacHo «OnpegeneHunio KOHLEHTPaLUM KNCNoThbl
nyTem TUTPoBaHUS». [pOBEPUTb KOHLIEHTPaLNIO
TUTPOBAHHOW KUCMOTbI NPV MOMOLLM apeoMeTpa Cco
LWKanon 0o Thicsa4HbiX eanHuy, (0,001).

lNpumeyarue no bezonacHocmu:

Bcezda dobasnsimb KOHUEHMPUPOBaAHHYHO KUCIOMY 8
800y, a HEHAOEOPOQOT. B pe3ynsmame dobasrieHusi 800bi
8 KOHUEeHMPUPOBaHHYIO KUcIiomy rpoucxooum
3K30mepmuYeckas peakyus (c ebidenieHUem mernna),
Komopas Moxem rpedcmassisimb 0racHOCb.

MpunoxeHue 1 — 3anuceb NapameTpoB

[ns scex Bugos Orl13, nposBogmmbix B THK-BP, TpebyeTtcs
Hanuyune cneymnansHOro MaHnonbAa, KOTOPbLIA JOJIKEH
ObITb NpegoCcTaBneH CEPBUCHOM KOMMNaHUEN B criyyae
YCTaHOBKW 1 CpbiBa Nakepa Unu petenHepa npu
nposegeHumn OlN3. Tunopaamep 1 kKa4eCTBO NNHNIA
3aKkadku/gaHHoOro MaHudonbaa AoMkKHbI COOTBETCTBOBATh
TpeboBaHMsIM K MpovyeMy 060pyJ0BaHUI0 BbICOKOTO
[OaBreHusi, ykazaHHOMY BblLLE.

Perncrpauus, 3anncb 1 npegoctaBneHne
HUXKEeNepeUnCeHHbIX NapaMeTpoB SABMSETCs
OBA3ATEJIbHbIM ansa nogpagynkoB Ha BCEX CKBaXKMHaX
THK-BP npu BbinonHeHun no6on ctagum ON13.
HwxxenepeuncneHHble napameTpbl 4OMKHbI ObiTh
npegoctasneHsl B THK-BP B BMae pacnedatkm nnu B
3NEKTPOHOM BUAE Ha YCMOTpPEHUe npeacTaBuUTens
koMmnaHun THK-BP.

1. Bpewms (Wwkana BpeMeHun n gara)

2. [laBneHne OCHOBHOW NMHMM 3aKadku (aBa
MaHoMeTpa uamepsitole gaBrneHne B aTM. Unu
MMa)

3. 3arpybHoe gaBneHue (MaHOMETP N3MEPSIOLLMIA
pasnexue B atMm n Mrlla)

4. Pacxog xugkoct (M3/MUH — NOKa3aHUsA OOSMKHbI
oTpaXkaTbCsl C TOMHOCTbIO 10 ABYX 3HAKOB MOCne
3anaTton — Hanpumep: 0.56 M3*MuH)

5. CyMmapHbIn 06BbEM 3akayku (M3 — nokasaHus
OOMKHbI OTpaXaTbCs C TOYHOCTbLIO A0 ABYX 3HAKOB
nocne 3anaton — Hanpumep: 10.56 m3)

6. OOBEM 3akayku no ctagusam (M* — nokasaHus
[OJIKHbI OTpaXaTbCsl C TOYHOCTbLIO 40 ABYX 3HAKOB
nocne 3anaton — Hanpumep: 10.56 m3)

emulsified acid blends (Example: 0.5% demulsifier
in 2 m3 (2000 liters) = 10 liters)

* Titrate the strength of the final acid blend again as
per ‘Acid Strength Determination by Titration’.
Verify the titrated acid strength with a hydrometer
accurate to 0.001 units.

Safety Note:

Always add Strong Acid to Water and NOT Water to
Strong Acid. Adding Water to Strong Acid produces an
‘Exothermic Reaction’ (generates heat) which can be
violent.

Attachment 1 — Data Recording

All BHT’s that are performed for TNK-BP will require a
squeeze manifold that is to be supplied by the service
company and installed if the BHT requires that the
Packer or Retainer has to be set and unset during the
course of the BHT. The type and quality of the treating
line/squeeze manifold must meet the same standard as
the high pressure treating line equipment listed in the
above requirements.

Registering, recording and submitting the following
parameters are MANDATORY for every acid BHT
contractor on any TNK-BP well during every stage of job
execution. The below parameters must be submitted to
TNK-BP by both paper reports and a compatible
electronic file as chosen by the TNK-BP representative.

1. Acquired Time (time string and date)

2. Main Line Pressures (2 sensor units measured
in Atm or MPa).

3. Annulus Pressure ( 1 sensor unit measured in
ATM or MPa)

4. Flow rate (m3/min — Measurement is to be
shown to 2 decimal places —i.e. — 0.56 m*/min)

5. Total volume pumped (m3 - Measurement is to
be shown to 2 decimal places —i.e.— 10.56 m?®)

6. Stage volume pumped (m3 - Measurement is to
be shown to 2 decimal places —i.e.— 10.56 m?®)

CTAHOAPTbI THK-BP No COBNOAEHUIO KOHTPONSA KAYECTBA BEPCUA 11.1 / TNK-BP QAQC STANDARDS VERSION 11.1

11N



=y Wug
/ fl “i
Bt

3anucb octanbHble napamMmeTpoB 3aKadynmBaeMblX XNOKocTemn
Ha pa3yIM4yHbIX CTaanax (TaKI/Ie Kak, TeMmnepartypa,
NMOTHOCTb U T.I'I.) He o6sa3aTenbHa, HO NnpuBETCTBYETCA.

Pressure Registration:

An Electronic Pressure transducer or any other pressure
registering device that has the ability to convert pressure
into an analog or digital electrical signal for recording is to
be used.

Pacxopn XXUaKocTu:

MpuopuTeT 0TAAETCS MCNONBb30BaHUIO KOMBUHaLMKN N3
TYPOMHHOIO 1 MarHMTHOro pacxogoMepoB. Ans HebonbLunx
paboT (MeHee 15Mm3 KNCNOThI), 4OCTATOYHO UCMNOSb30BaHMNE
TOnbKo TypbMHHOro pacxogomepa. MarHuTHble
pacxooMepbl CUIIbHO BOCMNPUUMYUBLI K MaribiM CKOPOCTSAM
3akadkm 1 nposoasawmnm gnongam. TypObuHHbIE
pacxogomepbl 6orblue NoaAXoasaT ANS NU3MepPEHNs
HEMpPOBOASALLMX XUAKOCTEN.

CyeT X0[0B NOPLUHEN HAacoca MOXET ObITb UCMONb30BaH
Kak anbTepHaTUBHbIA BapuaHT TYpOUHHOMY Mnn
MarHUTHOMY pPacxoJOMepy, UK Kak pe3epBHOE YCTPONCTBO
TONbKO npu HebonbLMx 06bLEMax 0bpaboTkmn (MeHee 15 m3
xungkoctun). na OlN3 ¢ obwmm 06BEMOM 3akayvkm 6onee 15
M3, OMXHbI UCMONb30BaTLCS PacXo4oMephbl yKasdaHHbIe
Bbilwe B AaHHbIX CTaHOAapTax.

CyllecTBYyeT Lenblii psg pacxodomMepoB Apyroro Tmna
(ynbTpasByKoBble, KOPMONMCOBLIE, T.4.). Vicnonb3oBaHne
Takux npubopoB gonyckaeTcs, ecrnv 3To ogobpeHo Brokom
TexHonorun [lenaptameHTa CKkBaxnHHbIX pabot THK-BP
npu npegocTaBneHnn Bcen HeoOX0ANMON TEXHUYECKOWN
[OKYMEeHTaLUUM No AaHHbIM YCTPOMCTBaM.

Total and Stage volumes:

After every stage pumped the operator must “zero” volume
of pumped stage in order to clearly separate this stage from
others on a chart. Total volume of pumped fluids must be
recorded from each pump being used or from a common in-
line type flow meter device.

All other parameters (like temperature, density etc.) of
pumped fluids or stages are not mandatory but
welcome.

Perncrtpauva naBneHuvs:

[nsa pernctpaunn aaBneHusi, HeobxogmMmo
Mcnonb3oBaTb 3NEKTPOHHbIN AaTYMK UNu nobdble gpyrue
yCcTpoWncTBa, cnocobHble NpeobpasoBbiBaTb Noka3aHMs
[aBreHWsi B aHanNoroBbIi Ui undpoBon
3NEKTPUYECKUIA CUrHanm.

Flow Metering:

The priority will be given to a combination of Turbine
Flowmeter and Magnetic Flowmeter or a Turbine
Flowmeter only for smaller jobs (<15 m? of acid).
Magnetic Flowmeters are very sensitive at low rates and
with conductive fluids. Turbine Flowmeters are better
suited for the measurement of nonconductive fluids.

Pump stroke counters can be used as alternative to
Turbine and Magnetic flowmeters or as a backup rate
device for smaller volume BHT'’s (<15 m? of fluid). For
treatments with pump volumes >15 m?3 total fluid,
flowmeter device(s) that listed above in this
standards should be used

Since there are a lot of other types of flow meters on the
market, (Ultrasonic flowmeters, Coriolis Mass
Flowmeters, etc.) the use of these devices is not
prohibited but must have approval from TNK-BP Tech
Block after submitting all necessary technical
documentation.

O61BLEM 3aKauku No cTagusiM U CYMMapHbIN
00BbLEM:

Mocne Kaxgon ctaguy 3akadku onepatopy Heobxoanmo
OBHYNUTb cYETYMK, YTODbLI YETKO OTAENSATL 3Ty CTaAu0
OT Bcex nocnegyowmx Ha rpagpumke. CymmapHbii 06bEM
3aKa4YeHHOW XWUAKOCTU LOIMKEH 3anuncbiBaTbCs C
KaXkoro ncrnornb3yemoro Hacoca unm obuuero,
BCTPOEHHOTO B NTIMHMIO pacxogomepa.
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