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1. N3xogHa cuTyauums
Ha TepuTopuaTa Ha KoreHepaLmnoHHa LieHTpana B rp.
MnoBaAuB, B MacieHa cucteMa Ha lasosa TypbuHa SGT 700
(Siemens) ca MHCTanMpaHK ABa OXNaAUTeNs Ha TypOUHHO
Macsio.
Mopafyn HamaneHaTa eheKTUBHOCT Ha OxXJlaguTenuTe
e HeobxoaMMa TAxHaTa NoAMSHa.
XKenaHveTo Ha Bb3noxuTena e fja ce 3amnasu CbLUMA TUN
obopy[BaHe ¥ OKOMMIEKTOBaHe Ha OXNafauTeNHaTa
eqnHNLa.
Mopafu Ta3u NpuymHa B 0bxBaTa Ha ycayruTe e Bnese
noAMsiHaTa Ha [Ba Mac/00X1aANTeNs C BCUYKM Heobxoaum
akcecoapu, KakTo 1 AOMbAHUTENHO obopyaBaHe nNo
ropella ctpaHa (TypbMHHO Mac/10) 4O TPUMBTHYM KnanaHu
(BKJTIOUMTESTHO), a NO CTyAeHa CTpaHa (OXNaauTenHna
areHT) 0o hNaHLOBK BPB3KM Ha TOMIO0BMEHHNLNTE.

2. O6xBaT Ha ycnyrute
N3mbHUTENAT ClefBa da npegoctaBy diefHnUTe yaiyri,
CbI1aCHO M3MCKBAHWATA Ha Bb3nioxuntens:

a. [locTaBka Ha oxJ1axdalla edMHMLa 3a oxlaxaaHe Ha
TypbuHHO Macno Tun I1SO VG 46 ¢ oxaguTenHa Te4HoCT
(C TbProBCKO HanMeHoBaHWe Temnep — 30 Uan eKBUANEHTHO

- [Ba bpos nnacTnHYaTh TonaoobmeHnKa Tmn
.ZBOVHA CTeHa", He3aBapeHu

- Topmbpkallla KOHCTPYKUMS (pama) ¢ KaHanu 3a
byHOAMEHTHU NNOYK, aHKepHM BONTOBe, raiku, pbKasu,
BJIOXKM 1 Op.

- 06w, MeTaneH cbbrpaTeneH cb nof Tonnoobme-
HULUMTE B CJTyYai Ha Tey

- ToBAWrallo YCTPOWCTBO, T.e. YLLK, O4HM BonToBe 1
Op. HeobxoAMMu 3a MOHTaXa

- CbOTBETCTBALLM KOHTpathNaHLM ¢ HeobxoaummuTe
6onToBe, ranky 1 yNabTHEHWS 33 BCUYKM PaHLIOBK KpaHm
TOYKM

- 3aBbPLUEHO BBLHLIHO MOKPUTHE

- Banyku opyru akcecoapw, HeobxoaMMM 3a MbJIHOTO
OKOMMJeKTOBaHe 1 HopMasHa paboTa Ha ToMNoobMeHMLN-
Te

- Pe3epBHM YaCTL 3a BbBeXJaHE B eKCMJI0aTaums, ako
1Ma TaKMBa.

b. [ocTaBka Ha AOMbAHUTENHO obopyaBaHe

- [Ba 6pOSA PbYHM TPUMBTHW KNanaHa C TBbpaa
BPb3Ka MeXay Tax

- TpbOM Ha naHLW No ropellla cTpaHa
(Mac10) T.e. OT Mac/looxNaauTennTe Ao TPUMbTHUTE
KJ1arnaHu

- JIMHWA 33 U3PaBHABAHE Ha HansAraHe C M3paBHUTENeH
KJ1araH Mo ropetya cTpaHa (Macio)

- OpPeHaxHW 1 BEHTUNALMOHHK KanaHu no

1. Current situation

On the territory of the Cogeneration Plant in Plovdiv, in
The lubrication oil system of Gas turbine SGT 700 (Siemens)
two oil coolers are installed.

Due to the reduced efficiency their replacement is necessary.

It is necessary to keep the equipment from same type and kit
in the cooling unit.

For this reason, the scope of services will include the
replacing the two oil coolers with all necessary accessories,
as well as additional equipment of hot side (lubrication oil)
to three-way valves (inclusive), and on the cold side (cooling
agent) to the flange connections of the heat exchangers.

2. Scope of supply
The Contractor should provide the following services,
according to the requirements of the Client:

a. Cooling unit for cooling of lubrication oil type 1SO VG 46
with cooling agent (under the trade name Temper-30, or
equivalent):

- Two Plate Heat Exchangers , type double wall, non
welded

- Supporting arrangement complete with foundation plate
channels, anchor bolts, nuts, sleeves, inserts etc.

- A common tray in case of leakages

- Lifting arrangement i.e., lifting lugs, eye bolts etc.

- Matching counter flanges with necessary bolts, nuts, and
gaskets for all flanged terminal points, including for DMCW
and ACW inlet/outlet nozzles.

- Finished coating

- All other accessories as required to make PHE’s complete
in all respects.

- Commissioning spare parts if any.

b. Delivery of additional equipment

- two manual three-way valves with rigid relationship
between them

- Pipe connections on flanges on hot side(lubrication oil)
i.e. from the oil coolers to the three-way valves

- Equalization line with equalization valve on hot side
(lubrication oil)

- drainage and ventilation valves on hot side (lubrication oil)
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ropelia cTpaHa
- OTBOPU 3a M3MEePBaHUsA HA HanAraHe 1 TemnepaTtypa
Mo ropetlia CTpaHa

. [lokymeHTaums Ha obopynBaHeTo

M3nbaHUTenAT cnefiBa Aa NpefocTaBy AOKyMeHTaLus
Ha 000pyABaHETO KaTO YepTexu 1 Tabnuuy C AaHHW.
TIOKYMEHTH M0 KayecTBO, PbKOBOACTBA 3@ MOHTAX,
ekcnioaraums, NoAAPbXKa U PEMOHT, MPOTOKOM OT
V3MUTBaHWS, CMIMCHK C PE3EPBHY YacTy.

3. 3aKOHUN, Hapepou N TeXHUYECKN
CTaHAapTU

BbarapckuTe 1 eBponenckinTe 3aKoHW, Hapenov v
CTaHOAPTW BbB BepCUsTa, OTHACALLA Ce KbM MOMEHTa Ha
NOANUCBAHETO Ha HAcTOALLMUTE TEXHUYECKU U3NCKBAHWSA, Ca
MPUIOXKUMU 3a MaHVpaHe, NPOW3BOACTBO U JOCTaBKa Ha
Mac/IooXJ1aANTeNN 1 TAXHOTO CNIOMaraTesiHo U1
LOMbIIHNUTENHO 0b0pyABaHe.

CnepnHuTe pasnopenbu Tpsbea Aa 6bOaT cneumanHo
Habo0aBaHN:

- EBponencka npekTrBa 3a CbOPbXeHUs Nnog,
HanaraHe (2014/68/EC)

- ISO/EN/DIN/ BAC CraHOapTv OTHaCcALLM Ce 3a
CbA0Be NoJ, HansraHe, TpbbonpoBoan nof,
HansaraHe, TobOW, apMaTypa 1 PUTUHIU N BCUYKM
Opyrn Heobxoaumu.

- ISO/EN/DIN/BAC CTaHOapTv oTHacALLM ce 3a
cneundrKaums Ha MaTepuany 1 npougdypy no
N3MNUTBaHe

BCWYKM NPUNOXUMUN TEXHNYECKN CTaHAAPTU B PaMKUTE Ha
obxBaTa Ha HacTosiLlaTa cneundmrkaums (Hanpumep, VDI,
VDE, VGB, n VDE, Ha TUV, nponssoantensa n Ha
pernoHanH1Te 3aKoHN 1 HOPMATUBHIW JIOKYMEHTH), TpsbBa
na ObaaT cnenBaHu.

4. OnucaHue Ha mMac/ieHaTa cuctema
MpefnHa3HaYeHNETO Ha Mac/eHaTa c1ucTema Ha [asoBa
TypbuHa SGT700 e Aa 3axpaHBa C Mac/io narepure
1 AOMbJHUTENHOTO 0BOpyABaHe 3a CMa3BaHe 1 OX/1aXaaHe
C OnpefieIeHo HanAraHe 1 TeMnepatypa.

HanaraHeTo v TemnepaTypaTa Ha Mac10To ce Habnwoaasat
HeMnpeKbCHaTO, 3a la Ce ocurypun besonacHa
paboTa Ha TypbuHaTa 1 3aABVXKBaHOTO obopyaBaHe.

CMa3o4HaTa Ccpefla € MUHepasHo Typ6I/IHHO Madjio TUn

- openings for pressure and temperature measurements on
the hot side (lubrication oil)

¢. Documentation

The Contractor must provide documentation of the
equipment such as drawings and data sheets, quality
documents, guides for installation, operation, maintenance
and repair, protocols from tests, spare parts list etc.

3. Laws, ordinances and technical
standards

Bulgarian and European laws, ordinances and standards in
the version applicable at the time of signing the current
Technical Requirements are applicable to the planning,
production and delivery of oil coolers and their accessories
and additional equipment.

The following provisions should be specifically observed:

- European Pressure Equipment Directive (2014/68/EC)
- ISO/EN/DIN /BDS Standards relating to pressure
vessels, pressure pipes, pipes, fittings and fittings and all
other necessary

- ISO/EN/DIN/BDS Standards relating to specification
of materials and test procedures

All applicable technical standards within the scope of this
specification (eg. VDI, VDE, VGB, and VDE, TUV,
manufacturer and regional laws and regulations) must be
followed.

4. Oil System description
The purpose of the oil system of Gas Turbine SGT700 turbine
is to supply the oil bearings and additional lubrication
and cooling equipment with certain pressure and
temperature. The oil pressure and temperature are
monitored continuously to ensure safe operation of the
turbine and the driven equipment.

The lubricant is a mineral turbine oil type ISO VG46.
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ISO VG46.

CucTemara ce CbCTOW OT 3axpaHBalll pe3epBoap 3a MacJio
¥ pasnpenennTenHa TpbbHa cucrema.

3aXpaHBaLLMAT pe3epBoap € MOHTUPaH B OCHOBHAaTa pama
Ha TypbuHaTa.

Cuctemata e u3rpageHa ot 3 rpynu rnomnu.

Bcska rpyna ce CbCTOM OT MOMMA 3a HUCKO HansraHe u
MoMMa 3a MoByLLIABaHe Ha HaNAraHeTo.

OBU1KHOBEHO [1Be rpynu NMomnu ca B AeNCTBUE U efiHa

€ B PEXMM Ha FOTOBHOCT.

PaboTa Ha cucTemara:

- Cuctemarta paboTu no Bpeme Ha CTapTupaHe,
paboTa Ha TypbuHaTa v NocsIefloBaTeNHO OXJ1aXaaHe
Clen cnpaHe Ha TypbuHaTa;

- CucTemarta HernpekbCHaTO 1OCTaBA Macsio Ha
noTpebuTennTe B CJlydal Ha 3aryba Ha NpoOMeHVB TOK.

4.1 Oxnagutesin Ha macio
B MOMeHTa Ha efiHa KOHCTPYKLMSA ca MHCTanMpaHn aBa 6pos
NNacTUHYaTL TON00OMeHVKa.
MpeOHa3HaYeHW ca 3a oxnaxaaHe Ha CMa3o4YHO TYPOUHHO
MacCJs1o Ypes M3MoJi3BaHe Ha Ox1axdalla TeYHOCT OT
3aTBOpPeHUA Kpbrr Ha CUCTeMarta 3a oxnaxaaHe.
CreundmkaumsTa Ha oxnaxaalllata TeYHOCT 1 Macs10To
Ca pafeHu B lMNpuoxeHve 2 1 3.

Mpu HopManHa paboTa Ha rasoBata TypbuHa

MacJioTo Ce OXJIaX[a OT efiH TormoobMeHuK. Mpu
HeobxoAMMOCT 1 npeLieHKka Ha ornepaTyBHUA NepcoHarn,
Mac/iooX1aanTeNnTe ce NPeBK/YBaT No Bpeme Ha paboTa.

4.2. JonbAHUTENHO 0GopyaBaHe
3a [a Ce OCbLLECTBM NPeBKITIOYBAHE MeX/y OXNaauTeNnunTe
no BpemMe Ha paboTa Ha TypbuHaTa, Te TpsAbBa
[a 6baaT cHabheHW ¢ yHKLMSA 3@ PbYHO MPEeBKIII0YBaHe
upe3 TPUMBTHW CHEPUYHM K1anaHK, CBbp3aHK C TBbpAA
BpB3Ka nomexay cu.

OxnagutenHaTa eavHMLa e cHabaeHa C BEHTUMpaLLW U
IPEHAXHW JINHUN CbC CNUPATEHN KJlarnaHu Ha TSX, KOMTo
Ca CBbP3aHK C pe3epBoapa Ha Macio.

5. MpoeKkTHU N paboTHM NapaMeTpu Ha
Macsiooxnagurenure

5.1. 06K
TeMnepaTypa B nNomMeLleHneTo: +5 - 40°C

The system consists of an oil supply tank and a distribution
pipe system.

The supply tank is mounted in the main frame of the turbine.
The system consists of 3 groups of pumps.

Each group consists of a low pressure pump and a pressure
boosting pump.

Typically, two groups of pumps are in operation and one is
in standby mode.

System operation:

- The system works during start up, normal operation
of the turbine and continuously cooling after stopping the
turbine;

- The system continuously delivers oil to users in case
of loss of alternating current.

4.1 Oil coolers
Two plate heat exchangers are currently installed on one
construction unit.
They are designed for cooling the llubrication oil by using a
coolant fluid from the Closed Cooling System.
The specification of coolant and the lubrication oil are given
in Appendices 2 and 3.

Under normal operation of the gas turbine the oil is
cooled by one heat exchanger. At necessity and judgment
of operational staff, oil coolers are switched during
operation.

4.2. Additional equipment
To make the switching between coolers during the operation
The coolers need to be provided with a manual switch
feature via three-way spherical valves connected with a
solid connection to each other.

The cooling unit is equipped with ventilation and drainage
lines and shut - off valves on the lines. The lines are
connected to the oil tank.

5. Design and Operating Parameters of
the oil coolers

5.1. General
Room temperature: +5-40° C

TEXHUYECKW N3NCKBAHWA

5

[locraBka Ha efiyHWLa OT ABa MIacTUHYaTh TOMI00bMeHHMKa C [OMbJIHATENHO W CrioMaraTesiHo obopy/ABaHe 3a ox/laxaaHe Ha TyporHHO
Mac/1o B Mac/eHa cucteMa Ha laszoa TypbuHa SGT-700 / Delivery of cooling unit with two plate heat exchangers, accessories and auxiliary

equipment for the Gas turbine SGT-700 lubricant oil system




EVN

5.2. MpoekTHU NnapameTpu

- MouHocTt — 1000 kW

- MpoekKTHO HanaraHe: MUHKUMYM 10 barg
- MNpoekTHa TeMnepaTypa: -10 / 80°C

- Koo Ha cbOa nof HandraHe: PED

5.3. PaGoTHM napameTpu

a. [laHHK 3a TypbrHHOTO Maco:

- HanmeHoBaHwMe Ha baynaa: TypOUHHO Macsio Tvn
ISO VG 46

- [1ebuT: 1200.0 L/min

- PaboTHO HanaraHe: max. 10 bar g

- HanaraHe Ha TecTBaHe: cbri. PED 2014/68/EC

- JonycTum nap Ha Hanarane: 100 kPa

- MakcumanHo and. HansraHe — 10 bar

- BxogHa Temnepartypa: 79 °C

- Temnepatypa Ha n3xopna: 50 © C

- Bxog v n3xon: EN1092-1 B1 100 nnn 150

MoapobHK AaHHW 3a PU3NYHKTE CBOMCTBA Ha MAc/IOTO
CblMacHO M3MCKBAHWA Ha MPOM3BOAMTENA Ha ra3oBata
TypburHa Siemens B MpunoxeHue 2.

b. JaHHW 33 oxnaguTenHata:

- HavmeHoBaHwMe Ha nynaa (TbproBCKo):
Temnep- 30 (TeyHOCT Ha Ha3a aueTaT v Kanmes opmuaT
BbB BOJEH pa3TBop, 6e3 ramkon)

- [1ebuT: 1500.0 L/min

- PaboTHO HanaraHe: max. 10 bar g

- JonycTum nap Ha Hanarane: 60 kPa

- HanaraHe Ha TecTBaHe: cbri. PED 2014/68/EC

- MakcnmanHo aund. HansraHe — 10 bar

- Bxopdila Temnepatypa: 46°C

- Temnepartypa Ha n3xona: 56 °C

- Bxog v n3xon: EN1092-1 B1 100 nnn 150

TemnepatypaTta Ha MacJioTo OT TOI'IJ'IOO6M€HHI/ILI,I/IT€

He TpF|6Ba [Oa Ha[BWLlaBa HOMWHaJIHATa TeMrnepaTypa Ha
M3xoda O0Opn NPy MakCMMallHa TeMrepaTtypa Ha
OXNaXOdallya areHT.

6. I3nckBaHuA KbM o6opyaBaHeTO
Ha MacJiooXfaguTenure

6.1. Tun
TonnoobmeHnumTe TpsibBa Aa 6bAaAT MAACTUHYATK
TIN ,OBOVHa cTeHa” /double-wall/, He3aBapeHu. Toga

5.2. Design parameters
- Total Heat Exchanged: 1000 kW
- Design pressure: minimum 10 barg
- Design temperature: -10 /80 ° C
- Pressure vessel code: PED

5.3. Operating parameters

a. Lubrication oil data:
- Name of the fluid: Turbine oil type ISO VG 46
- Total Liquid flow: 1 200,0 L/min
- Working pressure: max. 10 bar g
- Test pressure: acc. to PED 2014/68/EC
- Allowed pressure drop — 100 kPa
- Maximal diff. pressure — 10 bar
- Inlet temperature: 79 ° C
- Output temperature: 50 ° C
- Input and output: EN1092-1 B1 100 or 150

Details of the physical properties of the oil according to the
requirements of the gas manufacturer Siemens Turbine in
Appendix 2.

b. Cooling data:
- Name of the fluid (commercial): Temper-30 (acetate
based liquid and potassium formate) in aqueous
solution without glycol)
- Total Liquid flow: 1 500,0 L/min
- Working pressure: max. 10 bar g
- Test pressure: acc. to PED 2014/68/EC
- Allowed pressure drop — 60 kPa
- Maximal diff. pressure — 10 bar
- Inlet temperature: 46 ° C
- Output temperature: 56 ° C
- Input and output: EN1092-1 B1 100 or 150

The temperature of the oil from the heat exchangers must
not exceed the nominal temperature of the output even at
a maximum temperature of the cooling agent.

6. Requirements to the oil coolers
Equipment

6.1. Type
The heat exchangers must be plate, type "double-wall",
non welded. This requirement is necessary to ensure
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M3MCKBaHe e HeobxoaMMO, 3a [a Ce rapaHTMpa, Ye HAMa
[la IMa Halmyve Ha CMecBaHe Ha OXJ1aauTeNiHa TeYHOCT
1 TypOUHHO MacJio B CJTy4an Ha MOBPEefeH MnacTuHu
WM HapyLLeHa LANOCT Ha YNITbTHEeHWSTa, OCBEH aKo ¥
[lBeTe NJacTUHM He ObAaT NoBpefeHN eHOBPEMEHHO.
AKO MMa NosiBa Ha TakoBa CbbWTUE, TO KOHCTPYKLMATA
[la Obfie Taka NPoeKTMPaHa, Ye pe3ynTaTsT Aa bbae
e[IMHCTBEHO TeY KbM OKOJIHaTa Cpefia B MoMeLLieHUeTO.

JoctaBeHnTe Mac/iooxIaanTenn e HEO6XO,EI,I/IMO [a Ca HOBMW,
npeaBapnTenHo crnobenHu B naker.

M3nbaHWUTeNd no LOoroBopa, e 3aAb/IXeH [a LOCTaBu
MadniooxJiagmnTesin C pa6OTHI/I NapaMeTpn aHaJIOTNYHN Ha
NapaMeTpunTe, 3aJI0KeHN B Cera CbleCTByBallTe
TOI'IJ'IOO6M€HHI/ILI,I/I.

6.2. MaTtepuanu
360pbT Ha M3MoN3BaHNTe MaTepuany 3a
TOMNNOOBMEHHMLMTE 1 TAXHOTO CromaraTenHo obopyaBaHe
e OTTOBOPHOCT Ha V3mbaHuTEN .
Te TpAbBa fa 6bhaT CbobpaseHn C XxapakTepuCTUKUTE 1
PU3NYHUTE CBOWCTBA Ha M3NOoJ3BaHUTe hJlynan
(MpunoxeHwve 2 1 3), KaKTo ¥ yCI0BUATA Ha eKcrioaTauums.
KoMMoHeHTY, n3paboTeHn OT LUBETHM U TEXKM MeTanu ca
HaMbIHO HELOMYCTUMMU.

6.3. Bpb3ku
OT cTpaHaTa Ha TypbMHHOTO MacIoTO (ropeLla CTpaHa):
- ®NIaHLIOBN BPB3KM
Tun — EN1092-1 B1
Pa3smep — DN100 nnn 150
Rating — DIN2501 PN16
Matepnan — 316, 316L no ASTM nnu 1,4401 nnn 1,4404
no DIN17007

OT cTpaHaTa Ha OXJIaAMUTesIHaTa TeYHOCT (CTy[eHa CTpaHa):
- ®NIaHLIOBN BPB3KM

Tun - EN1092-1 B1

Pa3smep — DN100 nnn 150

Rating — DIN2501 PN16

Matepuan — 316, 316L no ASTM nnu 1,4401 nnn 1,4404
no DIN17007

OcTa Ha npucbeanHsBaHe Ha naHuuTe Tpsbea
[la e nepreHanKyssapHa Ha 0CTa Ha TOMOOBMEeHHMLMTE.

OpvieHTaumsaTa Ha Bpb3knTe TpsabBa fa 6bae CbrlacHoO Cxe-
Ma oT [MpunoxeHue 4:

that there will be not mixing of coolant and turbine

oil in case of damaged plates or seals, unless the

two plates are damaged at the same time.

If there is such an event, then the construction to be so
designed that the result is only leakage outside to the
Gas turbine building.

The delivered oil coolers must be new, unused,
pre-assembled in a package ready for installation on place.

The contractor is obliged to deliver oil coolers with
operating parameters similar to the parameters of
the existing ones heat exchangers.

6.2. Materials
The choice of the materials used for the heat
exchangers and their auxiliary equipment is the responsibility
of the Contractor.
They must take into account the characteristics and
physical properties of the used fluids (Appendix 2 and 3)
and also the operating conditions.
Components made of non-ferrous and heavy metals are
totally unacceptable.

6.3. Connections
On the side of the lubrication oil (hot side):
- Flanged connections:
Type - EN1092-1 B1
Size - DN100 or 150
Rating - DIN2501 PN16
Material - 316, 316L according to ASTM or 1.4401 or 1.4404
according to DIN17007.

On the side of the coolant (cold side):

- Flanged connections

Type - EN1092-1 B1

Size - DN100 or 150

Rating - DIN2501 PN16

Material - 316, 316L according to ASTM or 1.4401 or 1.4404
according to DIN17007

The axis of the flange connecting must be perpendicular
to the axis of the heat exchangers.

The orientation of the connections must be in accordance
with the Appendix 4:
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- BxoAbT v M3X0AbT Ha NOTOKA TYPOUHHO Macio
(ropelua cTpaHa) TpsbBa fa ObaaT pa3nonoXeHu no
[MaroHan - BXof, OT rope B IACHO W 13X0[, OTAOJY B JISIBO)

- BXoObT v M3X0Aa Ha NOTOKa Ha OXNaAWTENHNS areHT
(cTyneHa cTpaHa) TpsibBa Aa 6bOAT Pa3rosioXeHU Mo
[lMaroHarn - BXof, OTAOJY B JIIBO W M3XO[, OTrope B [ISCHO)

6.4. YNNnbTHeHNA
YnnbTHeHWsATa TpAbBa Aa OTroBapAT Ha ciefHUTe
N3UCKBaHNA:

- Tpabga fa ca OT MaTepuan, yCTONYMB Ha [iBaTa
dnynaa v a 3ana3sa CBOWTE CBOWCTBA NPW NMPOEKTHUTE
Temnepatypu -10/80 °C

- C NpedMMCTBO Ca He3anensaLLmTe YTbTHUTESTHN
cicTeMu

- AKO e HeobxoOMMO nenwo, To TpsbBea Aa e
CbBMECTUMO C MaTepuasa Ha yribTHEHWETO 1 prynante

- YNnbTHeHWsTa TpsbBa Aa MMaT M3Mnyckally KaHam
3a NpefoTBpaTABaHE Ha CMECBAHETO Ha TEYHOCTU U
TeyoBeTe KbM BbHLLUHATa CTpaHa Ha ypena.

6.5. Pamka, pama, cbOGupaTteneH cba 1
yKpenBaluy enemMmeHTn

PamkaTa TpsbBa fia OTroBaps Ha ciegHuTe
N3UNCKBaHWS:

- OuUKCUpaHUTe 1 NOABMXKHMTE Kanaum Tpsbea
[a Ca C JoCTaTbyHa AebenHa CbrnacHo M3NCKBaHUATA 3a
MPOEKTHO HajisiraHe 1 Kof, MO HafifAraHe 1 fa Hamar
OOMbJIHUTENTHO 3aBapEeHN YCUIIBAHUS W YCUIBALL
enemMeHT

- MoOBMXHUAT Kanak TpsAbBa fa Moxe fa ce
npemecTBa 63 onbHUTENHO 0bopyaBaHe 3a Takenax
1 ToBapoobopyasaHe

- HocelmTe 1 HanpaBAsBaLLIMTe NpbTK TpsbBa Aa ca
NPOeKTUPaHM Taka, Ye [Aa NO3BOJIABAT pa3lUMpeHme OT
Haln-masnko 15%.

- YacTTa OT HoCellaTa rpefa 1 cuctemara ot
HaMpaBABaLLM NPbTU, KOATO BIM3a B KOHTAKT C
nnoymTe, TpAGBa Aa 6bae OT HepbXaaema
CTOMaHa, 3a Nnpefana3BaHe OT KOPO3WS 1 yJIeCHsIBaHe Ha
OBUXEHMETO Ha nnoynTe. He ce gonyckaT 6oaamcaHu
MOBBPXHOCTU.

- OcurypsiBaHe Ha noBAMraLLM NPUCNOCOBeHNA 3a
NOBAMraHe Ha HAaTOBAPEHOTO TErJI0 Ha LAIOTO YCTPONCTBO.

PamaTa TpsibBa fia e u3paboTeHa OT MaTepuann u NoKpUTUe
OTroBapsLLO Ha HOPMasHU PaboTHUTE 1 aBapUNHK YCIIOBUS
Ha paboTa.

- Inlet and outlet of turbine oil flow (hot side) should
be located at diagonal - input on the right top and exit on ths
left bottom)

- Inlet and outlet of refrigerant flow (cold side) should
be located at diagonal - input on the left bottom and exit
on right top)

6.4. Seals

Seals must comply with the following requirements:

- They must be of material resistant to both fluid and
retain its properties in the design temperatures of -10 / 80°C

- Non-stick seals are advantageous systems

- If glue is needed, it should be compatible with sealing
material and fluids

- Seals must have drains to prevent the mixing of liquig
and leaks to the outside of the appliance.

6.5. Frame, construction frame, assembly vessel
and reinforcing elements

The frame must meet the following requirements:

- Fixed and movable covers must be of sufficient

thickness according to the requirements for design pressure
and pressure code and do not have additional

welded reinforcements or amplifiers elements

- The movable cover must be possible moved without
additional rigging equipment or cargo equipment

- The carrying and guiding rods should be designed to
allow expansion from at least 15%.

-The part of the beam and the guide rods that come in
contact with the slabs must be of stainless steel, to prevent
corrosion and ease of use the movement of the cover plates.
Painted surfaces are not allowed.

- Provision of lifting accessories forklifting the loaded weight
of the entire device.

The construction frame should be made of materials and
coating which corresponds to normal working and
emergency conditions on work.
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CvbupaTenHa TaBa Tpabea Aa 6bae oblia 1 3a ABaTa The tray should be common to both heat exchanger
ToM006MeHHMKa 1 3a JOMbAHUTeNHOTO obopyaBaHe and additional equipment between them.

Mexay Tax. Ta Tpsabea Aa 6bae n3paboTeHa oT MaTepuanu u| It must be made of materials and coating to withstand
noKpuTWe, KOWTO Aa U3ObpXaT Npy HOpManHy paboTHUTe | normal operation conditions and under leakage conditions.
YCNOBMS 1 B yC10BUA Ha Ted. [la 6bae n3paboTeHa v fa The trey must be made and to can be mounted so as not to
MOXe [1a Ce MOHTMPa Taka Ye, Aa He 3aTpyaHABa AocTbra U | close the access manipulation with the heat exchanger
MaHUnynaumaTa c apMaTypute Ha TonaoobmeHHuka, 1 ga | fittings.

MOXe [la OCMrypsBa U JOCTbMN 1 NPOCTPaHCTBO 3a cbbupare | Also the tray must provide access and collection of

Ha pa3/MBKM Npw pa3rnobsBaHe 1 AeMoHTMpPaHe Ha nnounTe| leakages during disassembly and dismantling of the cover

plates.
YKpenBalLuTe enemMeHTV TpAbBa Aa OTroBapAT Ha The fasteners must correspond to the following requirements
CNegHUTe U3KNCBaHNA: - Bolts according to BDS EN 24014, material from
- bontose no BAC EN 24014, matepunan ot stainless steel, Zn coating
HepabXJaema CTOMaHa, Zn Mokputue One of the bolts end is locked to the plate, allowing

EovHMA Kpait Ha Oo/ToBeTe fa ce 3ak/ioysa KbM njiodyaTta, | tightening of the bolts only on at one end.
KOeTo Aa Nno3BoJiABa boNToBeTe Aa 6bAaT HaTsAraHK Kato ce | - Other - stainless steel, Zn coverage
M3MOJI3Ba CaMO HaTAraHe oT eAnHNA Kpawi.

- [pyrv - maTepuan oT HepbXJaema CTOMaHa, Zn
Mokputme

6.6. Designation
Each delivered oil cooler must have the relevant mark
fixed on a plate or sticker on the non-removable side
containing a description of technical parameters and
allowing clear identification. The data, which must
contain, but are not limited to, the heat exchanger plates:

- Manufacturer

- Model and year of manufacture

- Serial number

- Maximum / minimum working pressure PS, barg (on
both sides)

- Test pressure PT, barg (on both sides)

- Maximum / minimum operating temperature TS,’C
(on both sides)

- Volume, | (on both sides)

- Input and output connections (with designations)
and scheme (on both sides)

- Connections materials (both sides)

- Weight - empty and full

6.6. 0603HaueHue
Bcekn nocTaBeH Mac/iooxaguTes, TpAbBa fa npuTexasa
CbOTBETHaTa MapkMPOBKa, NOCTaBeHa Ha Tabenka nnu
CTVKep Ha Hepa3sriobsemMaTa CTpaHa, CbabpXKalla onvcaHme
Ha TeXHWNYECKUTe MapaMeTpy 1 NO3BOJISBALLA ACHA
NHOETUPUKATMLS Ha CbOPBXEHUNETO.
[aHHWTe, KonTo TpAbBa Aa CbAbPXKaT, HO He 1 Aa OrpaHnYa-
BaT TabenkuTe Ha TonnoobMeHnUUTE:

- TMpowv3BoauTen 1 AaHHN 33 Hero

- Mopgen v rooMHa Ha NPoun3BOACTBO
CepneH HOMep
MaKcMManHo/MUHUMaNHo paboTHO HanaraHe PS,
barg (no oBeTe cTpaHM)

- HansraHe Ha TecTBaHe PT, barg (mo OBeTe cTpaHu)

- MakcMmanHa/MnH1uMmanHa paboTtHa Temnepatypa TS,
°C (no oBeTe CTpaHw)

- Obewm, | (no OBeTe CTpaHW)

- Bpb3ku Bxog 1 n3xon (c 0603HauYeHna) 1 cxeMa
(no oBeTe CTpaHn)

- MaTepuvanu Ha Bpb3kuTe (MO ABETE CTPaHN)

- Terno npaseH n MbJeH

7. U3nckBaHUA KbM AOMBLIHUTEJTHOTO 7. Requirements for additional equipment
obopyaBaHe

JonbaHnTenHoTo obopyasaHe, HEOOXOAMMO 3a rnaakaTa The additional equipment required for smooth and

1 6e3ynpeyHaTa eKkcrnaoaTaums, u HeobxogumuTe flawless operation and the necessary tests are part of the
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TecTBaHWA, ca YacT oT obxBaTa Ha JOCTaBKUTe U yCyruTe
Ha M3nbaHUTenA.

MpoeKTHN NapamMeTpu Ha LOMbAHUTENHOTO obopyABaHe:
- MpoekTHO HansaraHe : 16 barg

- MNpoekTHa TeMnepaTypa: -10 / 80°C

- Kogy/kateropusa cornacHo PED

7.1. PbuyHM KNnanaHu 3a npeBKJiloYBaHe Ha
oxnagurenurte
MpeBK/IlOYBAHETO Ha OxNlaguTennTe Tpsbea Aa ce
OCbLLeCTBABa NMOCPEOCTBOM [iBa TPUMBTHU KilarnaHa.
KnanaHuTe TpsbBa Aa ca MeXaHWYHO CBbP3aHM U
NPOEKTUPaHK Taka, Ye Aa ce n3berHe 3HauNTENHO
MOHMXaBaHe Ha Ha/IAraHeTo B cMcTemMaTa Mo Bpeme Ha
CMfAHaTa.

- TUN: TPUMBTHKX, CPEPUYHM, PBYHK, HA hIIaHLK, C
MbJIHa NPOXOANMOCT

- HomuHaneH anametbp — DN100

- MaTepwas Ha Kopryc: BbrepofiHa CTOMaHa Mo
ISO7121:2016

- MpoekTHO HansraHe - 16 barg

- MNpoekTHa Temnepatypa —-10/ 80°C

7.2. N3paBHUTeNEeH KJanaH
HeobxoaMMO e Hannuve Ha U3paBHABALL KNanaH, KOMTo ce
M3MOJI3Ba Mpeay MPeBK/IIYBAHETO MeXy OXNnaguTenuTe,
3a [la ce [lafie Bb3MOXHOCT 3a 3apeXaaHe Ha OxJlafiuTens B
PEXMM Ha FOTOBHOCT, 1 Aa ce n3berHe nagaHe Ha
HafiAraHeTo B CUCTeMarta.

- Tun: cdepryeH, pbyeH, C MbJIHA MPOXOANMOCT

- HomuHaneH anamersp — 2"

- MaTepwas Ha Kopryc: BbrepofiHa CTOMaHa Mo
ISO7121:2016

- MpoekTHO HansraHe - 16 barg

- [poekTHa Temnepatypa —-10 / 80°C

- Kop/kateropua cbrnacHo PED 97/23/EC: 8§

7.3. Opyrmn

- BeHTWNALMOHHM OTBOPW: oxNaauTenuTe Tpsba Aa
MMAT Bb3MOXHOCT 33 HEMPeKbCHATO BEHTUSIPaHe KbM
pe3epBoapa 3a MacJ10 Npe3 O0TBOp, 3a [a ce M3berHat
Bb3ayLLHWTEe akoboBe

- OpeHaxHu nuHmun

- CnupaTenHu KanaHu Ha OpeHaxHu
¥ BEHTUNALUNOHHW NTUHNK, PN16

- [xxoboBe 3a NoKaNHW M3MepBaHMa Ha TemnepaTypa

scope of the Contractor's supplies and services.

Design parameters for the optional equipment:
- Design pressure: 16 barg

- Design temperature: -10 /80 ° C

- Code / category according to PED

7.1. Manual valves for switching coolers
Switching the coolers must be through two three-way
valves.

The valves must be mechanically connected and
designed in that way a significantly increasing of the
system pressure to be avoided during switching.

- Type - three-way, ball type, hand-operated, flange-
mounted, full-bore

- Nominal diameter - DN100

- Housing material - carbon steel according to
ISO7121: 2016 BDS

- Design pressure - 16 barg

- Design temperature--10/80° C

7.2. Equalizing valve
An equalization valve is required. The valve is needed
in the procedure before switching between coolers, to
enable charging of the cooler in the standby mode, and
avoid falling on system pressure.

- Type: ball, hand, full-bore

- Nominal diameter - %2 "

- Housing material: carbon steel in ISO 7121: 2016
- Design pressure - 16 barg

- Design temperature--10/80° C

- Code / Category according to PED 97/23 / EC: 8

7.3. Other requirements

- Openings for Ventilation lines on hot side

- Openings for Drainage lines on hot side

- Shut-off valves, including on the drainage and
ventilation lines, PN16;

- Pockets for local temperature and pressure
measurements on both sides of the inlet and outlet of hot
side (turbine oil).
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W HansraHe, ABYCTPaHHO Ha BXOZ W M3XO[ Ha ropeLlla
CTpaHa ( TypbuHHO Macs1o)

8. KoHTpon Ha KayecTBOTO

[ocTaBeHnTe MacnooxaauTenuTe Tpsibga fa ca NnpeMuHaniu
HeobxoaUMMTe MPOBEPKM Ha NJTLTHOCT U Aa ca CHabaeHn ¢
LIOKYMeHT ( cepTuddmKaT Ui fieknapauus oT npon3BoauTe-
J151), Ye Ca N3BbPLLEHW NMPOBEPKU 1 TECTOBE HA MITBTHOCT U
JIUMNCBAT UM HEe Ca KOHCTATUPaHW BbHLLHW NPOMYCKY Un
CMecBaHe Ha diynaia Mexny KOHTypuTe.

ObopyaBaHeTo TpAbBa Aa e 0603HaYeHo C:
- CE MapkunpoBka
- PED mMapkupoBka

9. NapaHuua

FapaHuUMATa BaxXu 3a LUANOCTHOTO M3MbJIHEHME Ha
nopbykata. FapaHUNOHHNAT CPOK Ce onpenesna B Meceun,
CYNTAHO OT daTaTa Ha npunemo-rnpefaBatesiHNA MPOTOKOJI
3a rnpremMaHe Ha CTOKaTa.

10. JokymeHTauuns

[lokymeHTUTe, KouTO TpsibBa Aa 6bAAT NPefoCTaBeHH,
BKJIIOYBAT MO-CMeumanHo:
Mpw NofaBaHe Ha MbpBOHaYaHa odepTa:

- Cneumndrkauma Ha Tona0obMeHHNULKTE

- OBl YepTex CbC MbJIEH CMUCHK Ha YacTUTe, KaKTo
Ha TONNOOOMEHHULMTE, Taka 1 Ha JOMbIHUTENHOTO
obopynBaHe
MpW OCbLLECTBABAHETO Ha [OCTaBKaTa:

- CepTnduKaT Ha M3NOJI3BaHNTE MaTepuany 3a
BCMYKM YaCTK nof HandraHe cbriacHo BAC EN 10204 3.2.

- CepTndurKaTU/NPOTOKON 3a U3NUTBAHE MOL
HandraHe

- VIHCTpyKUMK 3a ekcrioaTalmnsa, noaapbxka U peMOHT
BrtoyBaLLla onmcaHe Ha HOMeHKNATypu 1 KOJIMYeCTBO Ha
pe3epBHUTE YaCTN U NMPEnoPbUYUTENTHN NEPUOLN 3a
TexHWYecko obchyxBaHe.

- CepTnduKaT 3a CbOTBETCTBMETO CbITIaCHO JMpekTBa
3a obopyaBaHe nof HansraHe 2014/68/EC

11. JonbJIHUTENHU N3UCKBaHUSA

11.1. OrpaHuyeHusa B NPOCTPAHCTBOTO
Mopay OrpaHNYeHOTO MPOCTPaHCTBO Ha MJIOLLAAKaTa Ha

8. Quality control

Supplied oil coolers must have passed the necessary pressure
tests and all documents (certificate or declaration from the
manufacturer) proving the tests and that the whole
equipment have been passed successfully.

The equipment must be marked with:
- CE marking
- PED marking

9. Warranty

The warranty is valid for the full execution of the order.
The warranty period is set in months from the date of receipt
of the receipt.

10. Documentation

The documents that must to be provided:
When submitting an initial offer:

- Specification of the heat exchangers

- A common drawing with a complete list of parts as
well the heat exchangers and the additional equipment

In the course of delivery:

-Certificates of materials used for all pressure parts
according to EN 10204 3.2.

- Pressure Test certificates / protocols

- Operating, maintenance and repair instructions,
Including description of nomenclatures and quantity
of spare parts and recommended service periods

- Certificate of conformity according to Directive for
pressure equipment 2014/68/EU

11. Additional requirements

11.1. Restrictions in space
Because of the limited space in the Gas turbine building it is
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Fa3oBaTa TypbrHa e HeobxoamMMo fa Ce CnasAT cefHUTe
OrpaHNYeHNA 3a LANIOCTHATa KOHCTPYKLUMA Ha KOMMieKkTa
TONNOOBMEHNLY (T.€. C HOCELLLA KOHCTPYKLMA 1
cbbupaTenHa TaBa):
- ObJIXMHA - ceraliHa 4,4Mm, Bb3MOXHOCT 3a
paswmpeHne c 0,5m
- BWCOYMHa - cerallHa 3,5M, Bb3MOXHOCT 3a
paswmpeHne c 0,5m
- LIMpOYMHa — cerallHa 0,8M, Bb3MOXHOCT 3a
paswmpeHne c 0,5m

11.2. N3nckBaHUA NpU JoCTaBKa U TpaHCNOPT
131cKBaHNA NpY OCHLLECTBABAHETO Ha AOCTaBKaTa,
OMaKoBaHeTO, MapKMPAHETO, CbXPaHEHNETO U
TPaHCMOPTMPAHETO Ha CTOKaTa:

- [NpW OCbLLECTBABAHETO Ha 4OCTaBKaTa, OMakoBaHeTo,
MapKMpPaHeTo, CbXPaHEHWETO N TPAHCMOPTUPAHETO Ha
cTokaTa, M3nbaHWUTenaT ciefiBa Aa Cra3Ba BCUYKM HOPMU U
pa3nopenbviTe Ha AENCTBALLOTO 3aKOHOAATENCTBO.
-JlocTaBeHUTe MacnooxnaguTenn, Tpsbea fa MMaT OnakoBKa
KOATO [a e NpefBuAeHa [a Npefna3Ba crokaTta oT nospena
Mo Bpeme Ha TPaHCMopT, NpeHacsHe, ToBapeHe 1
pasToBapBaHe.

- Crokara Ce [OCTaBsi C TPAHCMOPT OCUTYPeH OT V3MbIIHW-
TeNiA U OTroBapALL Ha AeNCTBaLLMTe U3UCKBaHWA B Peny-
61Ka bbnrapusa 3a NpeBo3 Ha ONMCcaHNA BUA TOBapW.

- Pa3xomuTe no TpaHCNOPTMPaHETO Ha NPOAYKTUTE [0
naoLankaTta Ha Bb3noxurena n pasxoguTe no 3annatlaHe
Ha TaKcy 1 cepTUdmKaTX Ha MPOAYKTUTE € 3abJ/IXKEHME Ha
M3nbaHWUTeNA Ha OeMHOCTUTe, NpeaMeT Ha npoleaypara, 1
cnenBa da ObaaT BKIOYEHN B eAUHUYHUTE LieHn Mo
No3nLMK.

Bcaka focTaBka cnefiBa fa e npuapy>xeHa oT:

- OrakoBbYeH JINCT, OTroBapALL Ha CbObPXaHNETO
- [okymeHTaumaTa nocoyeHa B 7. 10

- [puemo-npeLaBaTesieH NPOTOKOJI,

- OpwvrvHanHa gaktypa

MACTo Ha JocTaBka

EBH Bbbnrapus Tonnodumkauus” EAL,
yn. Bacun JleBcku 236

4000 Nnosaus

Mpenun n3BbpLUBaHe Ha LocTaBka M3mb/iHWUTeNd e 4TbXeH
npenBapuTeNnHo 4a yBe4oMun Bb3noxuTtens (OTI'OBOpHI/IKa
rno ﬂorosopa) rno TEJ'IedZ)OH NN eMeNN KaTo NocoYm TOYHa
[aTa 3a U3BbPLUBaHE.

Mpuno>xeHua:

MpunoxeHune 1: CblecTByBalla CxemMa Ha
MacsiooxnaguTenun / + CHAMKN /

required to follow some restrictions on the

overall design of the cooling skid heat exchangers (i.e. with
carrying construction and the common tray):

- length - current 4.4m, possibility for extension 0.5 m

- height - current 3,5m, possibility for extension 0.5 m

- width current 0.8m, possibility for extension 0.5 m

11.2. Delivery and transport requirements
Requirements for the delivery, packaging,
marking, storage and transportation of goods:
- In the course of delivery, packaging, marking,
storing and transporting the Contractor shall comply with
all laws of the current legislation.
- The delivered oil coolers must be packed which is
intended to protect the item from damage during transport,
loading and unloading
- The goods are delivered with transport provided by
Contractor and comply with the applicable requirements in
the Bulgaria for transport of such type of goods described
- The costs of transporting the products to the
landlord's site and the cost of payment of fees and
product certificates is the responsibility of Contractor of
the activities subject to the procedure and should
be included in the unit prices positions.

Each delivery shall be accompanied by:

- Packaging sheet corresponding to the delivery content
- The documentation referred to in paragraph 10

- Acceptance report;

- Original invoice

Address for delivery:

EVN Bulgaria Toplofikatsia EAD
Vasil Levski 236 Bul.

4000 Plovdiv

Before the delivery is made, the Contractor is obliged to
notify the Client (the responsible person under the contract)
in advance by phone or email indicating the exact date

for delivery.

Appendixes:
Appendix 1: Existing Scheme ofoil coolers / + photos /
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Appendix 2: Turbine StandardGas Turbine Oil
Mpunoxerve 2: Cneyndrkayns 3a TypouHHO Specification, Doc. No. MAT812109
Macso 3a la3oBa TypbuHa, [lok. N MAT812109

Appendix 3: Specification of cooling agent Temper-30
Mpunoxerne 3: CneundurkaLms Ha OX1aAUTeNIHA TeYHOCT
Temnep-30 oA Or ;

Appendix 4: Orientation of the plate heat exchangers
Mpunoxerve 4: OpreHTaLnaTa Ha BPb3KUTE Ha connections
TonnoobMeHULUTe
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Mpuno>xeHune 1/ Appendix 1

CxeMa Ha CblLecTBYBaLlla OxlaguTenHa eanHnLa C Ba Maciooxnagutens /
Scheme of an existing cooling unit with two oil coolers
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O6xBaT Ha poctaBKarta / Scope of supply:

MBV30AC005 — Macnooxnaguten / Oil cooler

MBV30AC010 — Macnooxnaguten/ Oil cooler

MBV30AAQQ5 - KnanaHu 3a npeskiitoyBaHe / Change over valve
MBV30AAQ10 - KnanaHu 3a npeskstoyBaHe / Change over valve
MBV30AAQ 15 — M3paBHUTeneH knanaH / Equalisation valve
MBV30AA2 10 — [JpeHaxeH knanaH / Drain valve

MBV30AA215 - [ipeHaxeH knanaH / Drain valve

MBV30AA240 - BeHTUNaUMOHeH knanaH / Vent valve
MBV30AA245 - BeHTuNauMoHeH Vent valve
MBV30BR035/040/050/055 - Pipe on hot side from heat exchanger to the change over valve
MBV30BR045 — Equalization line

TEXHUYHECKWN N3NCKBAHWA 15
[locraBka Ha efiyHWLa OT ABa MIacTUHYaTh TOMI00OMEHHMKa C JOMbJIHATENHO W CrioMaraTesiHo obopyABaHe 3a ox/axaaHe Ha TyporHHO
Mac/1o B Mac/eHa cucteMa Ha laszoa TypbuHa SGT-700 / Delivery of cooling unit with two plate heat exchangers, accessories and auxiliary
equipment for the Gas turbine SGT-700 lubricant oil system
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Mpuno>xeHune 4 / Appendix 4

OpueHTaumsaTa Ha BPb3kKTe CbrlacHO Cxemarta AafeHa gony /
The orientation of the connections according to the diagram given below
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Godk av Sprak Datum Utgava Sida
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FE{rsé}tter MAT812109
eplaces "
P Ed. 4, 03-12 SMORJOLJA LUBRICATING OIL

Detta ar en oregistrerad handling om den ej sitter i samling med

tillhérande forteckning over géllande dokument.

This is an unregistered document, unless it is filed in a collection
with an associated list of valid documents.

IDENTIFIKATION
Identification

Siemens Industrial Turbomachinery AB 812109

FORDRINGAR Testmetod "
Requirements Test method

Unit Limit Note ISO

Viskositetsklass ISO VG 46 A 3448
Viscosity grade

Viskositet vid 40°C mm?2/s 41-50 B 3104

Viscosity at 40°C

Viskositetsindex >90 C 2909
Viscosity index

Densitet vid 15°C kg/m3 < 880 3675
Density at 15°C

Flampunkt (Cleveland Open Cup) °C (°F) > 200 (>392) 2592
Flash point

Lagsta flyttemperatur °C (°F) <-6(<21) D 3016
Pour point

Syratal, fardigprodukt mgKOH/g <0,3 E 6618
Total Acid Number, finished product

Korrosionsskydd Godkant B F 7120
Rust preventing characteristics Pass B

Kopparkorrosion Niva 2 G 2160
Copper corrosion Level 2

Emulsionskarakteristik 40-37-3 min <30 H 6614
Emulsion characteristics

Luftavskiljning till 0,2% min <4 | 9120
Air release to 0.2%

Skumning vid 50°C ml <200 J 6247 mod.
Foaming at 50°C

Kvarstaende skum efter 1 min vila ml <10 K
Remaining foam after 1 min rest

Vattenhalt ppm <200 L Karl Fischer
Water content

Zinkhalt ppm Report 2) M
Zink content

Oxidationsstabilitet (TOST) h > 2000 N 4263
Oxidation stability

Oxidationsstabilitet RBOT Min > 600 (0]
Oxidation stability

RBOT-modified % >80

" Eller motsvarande ASTM eller DIN metod / Or equivalent ASTM or DIN method

2 Skall anges av oljeleverantoren / Shall be stated by the oil supplier

We reserve all rights in this document and in the information contained therein. Reproduction, use or disclosure

to third parties without express authority is strictly forbidden.

© Siemens Industrial Turbomachinery AB
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Edition 5 SMORJOLJA LUBRICATING OIL
Unit Limit Note 1ISO
Fororeningar ISO code --/18/15 P 4406
Impurities NAS Class 9
Lastbarande formaga FzG >7 Q
Load carrying capacity

Notes:

A) En ISO VG olja far ha en viskositetsvariation pa max
+10% vid 40°C

B) En forhojd viskositet beror troligtvis pa oxidation av
oljan. Sankning tyder oftast pa fororening med vatten eller
bransle.

C) Viskositetsindex ar ett matt pa hur mycket viskositeten
andras med temperaturen. Ju hogre VI desto mindre
andras viskositeten.

D) Lagsta flyttemperaturen skall alltid vara >10°C under
omgivningstemperaturen

E) Syratal &r ett tecken pa smérjoljans tillstand. Okad
syratal tyder pa 6kad oxidation. Max 6kning 0,3-0,4 mg
KOHY/g 6ver vardet for ny olja.

F) Beskriver oljans formaga att skydda material fran att
rosta ifall vatten kommer i oljesystemet

G) Oljans benagenhet att korrodera koppar

H) Anger oljans formaga att separera vatten. Viktig
parameter framfor allt hos angturbiner dar storre risk finns
for att vatten kommer in i oljesystemet. Godkant resultat ar
o-w-e (oil-water-emulsion) 40-37-3

1) Luftavskiljning anger oljans formaga att avskilja den luft
som kommer in i oljan. For mycket luft i oljan 6kar risken
for kavitation i pumpar

J) Skumning anger oljans tendens for att bilda skum. For
hdg skumning kan medfora driftproblem

K) Det bildade skummet bor sjunka pa en viss tid

L) For hog vattenhalt i oljan kan orsaka kavitation i pumpar
ifall emulsionskarakteristiken inte ar bra. Nedbrytning av
oljan &kar i narvaro av vatten. Aven risken fér korrosion
och biologisk aktivitet okar.

M) En olja innehallande zink kan leda till att koppar I6ses
ut fran material i oljesystemet som innehaller koppar
(luftkylare). Detta kan leda till en snabbare foraldring av
oljan.

N) TOST anger oljans formaga att motsta oxidation. Ju
hdgre oxidationsstabilitet desto langre livslangd har oljan.
O) RBOT ar ett matt pa oljans livslangd. Ju hogre RBOT

desto langre kan oljan normalt anvandas.

P) Mangden fasta fororeningar anges som en kod som
beskriver storleksférdelningen pa partiklarna

Q) FZG kravs for vaxlade maskiner

A) An ISO VG oil is allowed a variation in viscosity of max
+10% at 40 °C (104°F)

B) An increse in viscosity is probably due to oxidation of the oil.
A decrease is often a sign of contamination with water or fuel.

C) Viscosity index is a measure of how much the viscosity
changes with temperature. The higher the VI the less the
viscosity changes .

D) The pour point must always be >10°C (>50°F) below
ambient temperature

E) Total Acid Number is an indication of the lubricant condition.
TAN increases with oxidation. Max increase 0,3-0,4 mg KOH/g
over value for new oil.

F) Describes the ability of the oil to prevent rusting of material if
water comes into the oil system

G) The tendency of the oil to corrode copper

H) Describes the oils ability to separate water. An important
parameter especially for steam turbines where there is a higher
risk for water entering the oil system. Accepted result is

o-w-e (oil-water-emulsion) 40-37-3

1) Air release describes the oils ability to release the air in the
oil. Too much air in the oil increases the risk of cavitation in
pumps

J) Foaming describes the oils tendency to form foam. Too high
foaming can cause operating problems

K) The formed foam should settle in a certain time

L) Too high a water content in the oil can cause cavitation in
pumps if the emulsion characteristics is not good. The
degradation of oil increases in presence of water. Also the risk
for corrosion and biological activity increases.

M) When using an oil containing zink, copper may be dissolved
from copper or copper containing materials in the oil system
(air cooler). This may lead to an accelerated ageing of the oil.

N) TOST describes the oils ability to resist oxidation. The
higher the oxidation stability the longer the working life of the
oil.

O) RBOT describes the working life of the oil. The higher the
RBOT the longer the oil can normally be used.

P) The amount of solid particles is stated as a code that
describes the size distribution of the particles

Q) FZG is required for geared applications
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TEMPER®

TEMPER® is a ready-to-use heating carrier on a base of acetate and
potassium formiate in a water solution, without glycol, and is non-toxic and
non-polluting. It contains innovative corrosion inhibitors to protect the circuits.

TEMPER® may be used as heat transfer fluid in both static and mobile
installations

At low temperature, it is an advantageous alternative to the glycol mixtures in
the indirect systems (secondary circuits).

It may be used in various applications for refrigeration, freezing, the food
industry, large distribution (supermarkets), ice rinks, artificial snow slopes,
industrial pharmacy or shipping

It may also be used as heat transfer fluid at a higher temperature in air
conditioning systems, heating pumps, solar or heat recovery installations.

Non contractual picture.

TEMPER® is a ready-to-use solution and never has Colourless liquid (lightly yellowish), TEMPER®
to be diluted. contains neither amines nor nitrites.

Available in 5 versions (mixtures) of which the descriptions indicate the freezing point:
TEMPER® -10 °C TEMPER® —40 °C
TEMPER® —20 °C TEMPER® -55 °C
TEMPER®-30 °C

At its freezing point, TEMPER® becomes granular,

but leads to an increase in volume. The effect of TEMPER® has good biodegradable specifications,
volume variation is therefore kept to a strict minimum. and is neither inflammable nor explosive.
TEMPER® has increased thermal capacity and is In enclosed packaging and closed systems,
characterised by excellent thermal conductivity in TEMPER® is stable and lasts long and is, in
comparison with the products with a glycol principle, unlimited.

propylene base.

The special additives present in TEMPER® ensure
The viscosity is lower than in the glycols, it is as strong optimum anti-corrosion and lubricating
in small pumps and pipes. The investment costs for specifications.
the installation and the usage of the system are
therefore lower.

1/6
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1. TEMPER’S® PHYSICOCHEMICAL PROPERTIES
1.1. Main specifications
Specifications TEMPER® | TEMPER® | TEMPER® | TEMPER® | TEMPER®
P -10 -20 -30 -40 55
Appearance Light-yellow liquid
Boiling point (°C) 109
pH at 20°C 8.5+0.5
Freezing point (°C) -10 -20 -30 -40 -55
Density at 20°C (kg/dm3) 1.079-1.092 | 1.138-1.146 | 1.173-1.183 | 1.204-1.213 | 1.239-1.242
Dynamic viscosity at 20°C 145 1.80 2.10 2.71 2.96
(mPa.s)
Cinezmatic viscosity at 20°C 133 158 179 294 239
(mm?</s)
Mass heat at 20°C (kJ/(kg.K)) 3.57 3.31 3.12 3.01 2.88
Thermal conductivity at 20°C 0.54 0.51 0.49 0.47 0.45
(w/(m.K))
1.2. Tables of properties
Volume mass (kg/m®)
TEMPER® -10 -20 -30 -40 -55
Temperature (°C)
-55 1269
FROST ZONE
-50 1268
-40 1227 1266
-30 1192 1225 1262
-20 1151 1190 1222 1259
-10 1092 1149 1187 1218 1254
0 1090 1147 1184 1215 1250
10 1088 1145 1181 1211 1245
20 1086 1142 177 1207 1240
30 1084 1139 1174 1203 1235

* bibliography details
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Mass heat (kJ/(kg.K))
TEMPER® -10 -20 -30 -40 -55
Temperature (°C)
-55 2.64
50 FROST ZONE 266
-40 2.83 2.71
- 30 2.96 2.88 2.75
-20 3.20 3.00 2.92 2.78
-10 3.52 3.23 3.04 2.95 2.81
0 3.54 3.26 3.08 2.98 2.84
10 3.56 3.29 3.10 3.00 2.86
20 3.58 3.32 3.12 3.01 2.88
30 3.59 3.34 3.14 3.01 2.88
* bibliography details
Cinematic viscosity (cSt)
TEMPER® -10 -20 -30 -40 -55
Temperature (°C)
- 55 290.47
50 FROST ZONE 153.87
-40 41.99 54.47
-30 14.53 19.56 23.63
-20 7.05 8.49 10.37 12.75
-10 3.77 4.48 5.17 6.27 7.87
0 2.57 2.97 3.34 4.20 5.18
10 1.79 2.09 2.34 3.01 3.50
20 1.33 1.58 1.79 2.24 2.39
30 1.07 1.28 1.48 1.70 1.64
* bibliography details
Dynamic viscosity (mPa.s)
TEMPER® -10 -20 -30 -40 -55
Temperature (°C)
- 55 368.63
50 FROST ZONE 201 47
-40 51.53 68.94
- 30 17.32 23.96 29.84
-20 8.11 10.10 12.67 16.05
-10 412 5.14 6.14 7.64 9.88
0 2.80 3.41 3.96 5.1 6.48
10 1.95 2.40 2.76 3.65 4.36
20 1.45 1.80 2.10 2.71 2.96
30 1.16 1.46 1.74 2.05 2.02

* bibliography details
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Thermal conductivity (W/(m.K)
TEMPER® -10 -20 -30 -40 -55
Temperature (°C)
- 55 0.38
50 FROST ZONE 0.39
-40 0.40 0.39
-30 0.42 0.41 0.40
-20 0.45 0.44 0.42 0.41
-10 0.50 0.47 0.45 0.43 0.42
0 0.51 0.48 0.46 0.44 0.43
10 0.53 0.49 0.47 0.45 0.44
20 0.54 0.51 0.49 0.47 0.45
30 0.56 0.52 0.50 0.48 0.46

* bibliography details

1.3. TemPER® anti-corrosion protection

Galvanised corrosion arises from differences of
potential electricity between metals of different
quality in the circuit. On the top of all parts inside
the circuit, the traditional heat transfer fluid

Refrigerating agent

Heat transfer prevented

= = = L = o

Anode zone £®

Hetal (e.g. pipe wall)

Figure 1

Temper® contains special corrosion inhibitors which
do not form a general protective film, but act only
where there are differences in the electricity
potential.

The molecules of the inhibitors are only deposited
in the areas where there is risk of corrosion, and
form an extremely thin layer which makes
practically no change to the thermal transfer.

4/6

corrosion inhibitors regularly and mechanically form
a film which provides protection against corrosion
(figure 1).

< Temper

The molecules of the inhibitor are deposited
in the zone that is exposed to a risk.
e ]

Metal (e.g. pipe wall)

Figure 2

The corrosion inhibitors of Temper® practically do
not wear out.

Once the corrosion risk is blocked and
compensated, the molecules of the inhibitors are
freed in the Temper® and can once again be
deposited in other places where there is a
difference in electricity potential (see figure 2).
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2. RECOMMENDATIONS TO USE AND APPLYING TEMPER®

2.1. Cleaning the installation and application

It is strongly recommended to start cleaning the
installations thoroughly before filling them with
Temper®.

If they have very many deposits and especially
metal oxides, clean with Dispersant D.

It is to be done in the following manner:

- make the circuit circulate water for 1 to 2 hours,
then drain the installation quickly and fully to the
lowest point.

- prepare and put "dispersant D*" solution at 20
g/litre of water in the installation

- let the product circulate for at least 2 hours and
then drain the installation very quickly to the
lowest point;

- adequately and carefully rinse with water until it is
clear and the pH is approximately 7 (+ 0.5).

-The system must then by dried quickly (by
emptying or with nitrogen), then fill from the
lowest and carefully drained point.

Depending on the state of the circuit, it may be
necessary to clean several times.

It is important to drain and carefully rinse with
water after every time it has been cleaned.
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Please note: If there are tartar deposits on the
installation and it is seriously oxidised with scales, it
is advisable to first treat the circulation with a
solution of "désoxydant P*" at approximately 100
g/l of water at 50°C for 2 hours.

After it has been emptied, follow the treatment with
"dispersant D*" in the abovementioned manner.

In principle, the current installations containing
other heat transfer fluids may be re-adapted for the
Temper®.

One generally achieves a net power increase,
thanks to the improved properties of the Temper®
thermal transfer.

Before changing to Temper®, it is essential to
control, check and adapt, if necessary, the
compatibility of the pumps, taps, material and
accessories of the installation.

The system must then be treated with a cleaning
product strong enough to eliminate the old
corrosion inhibitors, then rinsed with neutral pH
distilled water.

The sieves and filters (recommended mesh 0.6-0.8
mm) must be cleaned/replaced.

Temper® may then be put into the installation to be
restarted again.
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2.2. Principles of use

Temper® may only be used in closed circuits under
pressure.

If it is used in an open system, it will bring about
change by the evaporation of the
composition/concentration of Temper®, which will
then lead to the solution thickening, as well as
crystallisation.

An adapted air blow-off system must be provided.

Materials/stopcocks

The current materials, such as the copper, brass,
fine steel, cast iron and plastic materials, (ABS,
PE), in accordance with the provided temperatures,
may be used with the Temper®.

It must not be used with galvanised steel, zinc
or metal with soft brazing.

Filters

Use filters with mesh of 0.6 to 0.8 mm for optimum
filtration.

Pumps

Inform the pump manufacturer of which Temper®
you choose as heat transfer fluid.

Choose the adapted materials for the waterproof
accessories and pump housing.

If there is a leak of Temper® on the waterproof
accessories, it is essential to clean the surfaces on
which the Temper® has been spilt with water as
quickly as possible and to remove all spots.

It is possible to use pumps without accessories.

dimalife_ Fr)
u DEHON

Waterproof materials/accessories

It is advisable to use accessories in elastomeric
EPDM subject to their resistance to temperatures of
the application one has in mind.

Fibre joints or accessories and hemp joints may not
be used together with Temper®.

It is possible to use it with traditional threaded/paste
accessories (Uni-Pack or Locher type), enquire at
your supplier's about this.

Insulation
It is advisable not to insulate the flanges and the

connectors to control the possible leaks linked to
the metal expansion.

* The data stated in paragraph 1 of this document are merely indicative and do not constitute a sales specification.

The information contained in this product sheet is the result of our studies and experience. It is provided in good faith, but should not, under any
circumstance, be taken to constitute a guarantee on our part or an assumption of our responsibility. This is particularly the case when third party rights are
at stake or in situations where a user of one of our products fails to observe applicable regulations.

Copyright© 2007 - Dehon service SA - All rights reserved.

Direction and departments: 26, avenue du Petit Parc - 94683 Vincennes

Cedex

Tel. : 01 4398 75 00 — Fax : 01 43 98 21 51E-mail :

Headquarters: 4, rue de la Croix-Faubin - 75011 Paris

www.climalife.dehon.com

Corporation with Executive and Supervisory Board at a capital of 5.100.000 €- 310 259 205 CTR Paris
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