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Sinus-Jevi Electric Heating B.V. nmeeT MHOroneTHuu onbIT B

SINUS JEV: O ELECTRIC HEATING |' obnactu pa3paboTku, NPOEKTUPOBaAHUA U NPOU3BOACTBA

arneKTpoHarpeBaTenbHOro o6opynoBaHus.

: ‘ Atanbl popmMupoBaHus Sinus-Jevi :
SINUS JEVi<2 PROCESS HEATING 0 +Sinus ocHoBaH B r.3euncT, Hupepnauab! B 1922.
*Bobé ocHoBaH B r.AmcTtepaam, Huaepnanabi B 1939.
*O6e koMnaHum o6 beanHunuckL B 1996 roay u crtanm
SINUS JEVi (2 BRAKE RESISTO & u3BecTeHbI kKak Sinus Bobé Electric Heating B.V.
*Sinus Bobé nepewna B coctaB wBeackoun rpynnbl Nibe B 2003
roay un 6bina nepemmMeHoBaHa B Sinus-Jevi Electric Heating B.V.



UHXWHUPUHT

MHXXeHepHble pellueHUsi ¢ TeNNIOBbIMU
pacuetamm.

HeTtanbHas npopaboTKa - NPOYHOCTHLbIE
pacyeTtbl B cooTBeTcTBUU c: ASME VIl div.1/
EN 13445-3 / RtoD / AD 2000

TexHunyeckasa AOKyMeHTaLUs: YepTeXn 1
CXeMbl, MHCNEeKLUSA CBapHbIX LUBOB,
CepTtudmukatbl Ha MaTepmanbl, CXeMbl NaHesnen
ynpaBrieHuA n T.4.

PacuyeTbl ¢ y4eTOM yCriOBUU OKpYyXKaloLleun
cpeabl — CenCcMOCTONKOCTbL, TpaHcnopT, Cuna
BeTpa ¥ B3pbiBHasA Harpys3ka.

Ceptucpukaumn — IECEx, ATEX, PED, LRS,
ABS, DNV, EAC (TP TC)
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T sinus Jevi Electric Heating BV
5| Nu 5 Sambeeld 19, 1671 NT
Sedemblik, The Netherlands

Tel. +31 (0)227 549100

{Niariolherm - [Dynamic he
ﬁm— q Skin temp. (allow.
Skin temp-. reduced / full load

TexHUKO-KOMMep4YecKoe

npeanoxeHue

MpopaboTka napameTpoB

npouecca n nog6op

Tex.XxapakTepucTUK Ha ctagum
BbicTaBneHusa TKI1

Title:
SPECIFlCATlONIDATASHEET
ELECTRIC HEATER
ITEM : AH-27
Ton van Liempt

TIONS
(

ad in nozzle

!

kglhr

!

;

T

CJ
iL

ption

Dynamic viscosi

D88

Iﬁ_ Number of stages
WER SU

Insulation
thickness ©

PROCESS DESIGN CONDI _
_ Nozzle velocity (calc: __1 6 (in outlet mis .
i 2098 kg/m.s’
313 / 318 (clean °C
0,00017 m2K/W

ﬁm— 21600.0
_Flow rate ‘_rocess condi!‘lons- ’Foulin factor
Pressure drop (allow) ” _ SITE CONDITIONS
Pressure drop calc.) 0,009815 Bar ‘Maxmum wind velocity l!‘g
Watt densi allow. Minimum air temperature
Blast loads (if applicable
INLET CONDITIONS )
m_ Properties of the medium at avarage
T b
Liquid flow kg/hr !
Vapour flow T —
OUTLET CONDITIONS
m_
Pressure Barg ’Specﬂeat (P=const)
Liquid flow kalhr Thermal conductivi
Vapour flow kg/hr __
ELECTRIC HEATING DESIGN REQ
Zone 1 &2 Guaranteed thermal eff. %
Ambient air temp- Tamb

Tav=
Pu=

UIREMENTS

Area classification
i 00) |Ex Il 2G Ex'de’ [ia] IIC Design electrical output kW

Ex certification heater

PPLY

Rated Power heater) kW
Rated Power panel) kW
Neutral available

NSIONS ARE PRELIMINARY
SKETCH NOT TO SCALE !

orientation
nozzles

05
FLUID

PROPERTIES

temperature & working pressure
ST+ TH=0  °C

Descril Bml
IMI%%_-

| 1
H-Emmm@l

: 20f4

T40°C < T, < 50°C
—' 17 x 150,0 kW
1 0x 00 KW

REMARKS / NOTES
1) Pressure-lempera\ure ratings
of connection flanges acc.
ASME B16.5 - 1996 & 1998
2) Dimension ' C 'is the required
cooling distance inclusive
the insulation layer thickne
on the tubesheet.

ess

3) Type connection flanges
raised face (RF)‘smoolh finish.
4) Increased safety enclosure,
type D8800, max. allowable
ambient temperature (Tamb)
_40°C < Tamb < 50°C.

Cooling distance
H= 150 ﬂ

P
ressure drop pp = 0,0097  Bar

SINUS ©=57 0 [
Ve
T Niverteidswes 2. 1671 GC ELECTRIC IN-LINE HEATER g 151210
e e, THERMAL CALCULATION Ez:;' i DB
repared by Erik Koreman RESULIS B
i : item E-1007
PROCESS PARAMETERS o owrat::op s e
- Nator ERTIES Aese
Skin temperature allowabl ! vﬁ?l;:l g :c‘ﬂ L rLUID [kg/m3) 52.1
Pressure drop aliowable Lel it Spocllont (Coconstt Gy | e o
Allowable heat flux \Ejar} L Dﬁy ; ) =0
cm’ Q L h ; :
Mote - properies fluid at avarage temperat [Pas] = SOGES0S
Tinlet HLET co[yc?lﬂm'ls ou = ‘::::J: e
e TLET CONDITIONS s e
[Mass flow  [kg/h] |301
[ines flow _Tkgl_[3014,00 Lot fcl 7200
e [Barg] |29500 —E%—E—Lnﬁﬂ]— 11.95
ure [Barg] |294.980

N
Heated length = 2440 ——————————|

DIMENSION ARE PRELIMINARY

(

Vout= 0,73 mfs

Dimensions [rmm]

222

T1 (=4

T6 (<85°C)

cHEa SOU
"C) H=250 mm
T2 (<300°C) H=200 mm
T3 (<200°C) H=150 mm
T4 (<135°C) H=100mm
TS (<100°C) HE75 mm

H=50 mm 87
[Note : Tore = 50°C max

MNumber of b ;
: affles: 45 Segmental type) @2
y S4{Eim pitch hor. |26
Balfle pitch 1 St :
Eim. Config. | Triangular

Baffle opening “I 464 I

Baffle cal:

Length heater [m]
—_—

Note 1 i whe:
i cabculaled temporature values.are only valid when
¢ is oparating with Tull (100%) thyristor power controlle
1

18 % {from cross section sudace area)

T= 209
T= 101
T= 198
T=95

T= 148

T=72

-~ Reduced load due to thyristor

control P=

2,44 < Full Ioad without thyristor

control P=

full load+fouling
reduced load+fouling
full load

reduced load """

full load

reduced load

176,13 kW

375 KW

ELECTRIC DATA 1
Tolal power i
supplg W"r;_g-::[a;l:dm lilaW] ggg.oo — NEA“M:rSe.FaER DATA _ (Tubular elements
Sugpy Yol T 00 Heattransfer coefficient bundle 8
Max_ load current A o n G s -
T [Amp] |569.75 Heat flux T T
'\_Joltage per element [\};:]il] ‘L; o . m——
Power per element [KW] ] 5%3 e (T R
oot o lenar & . Heattransfercoeff. with fouli kl B foreas
L . p] 41,12 OTyy  with fouling = = ek
Mote 2 : number of al:rrr.\enls 43802 F tiote & [Heat fux o L B
e &)
:: 2 T e mea.mnnscmd + 3 spares, installed but nat connected Ca Leed] =
& 1 general heat transfer ' Q mk A, onie
o arme Atla
Mote 5 per defenition : 1= 1k + Rf ﬁ"EmiTr il [B"I:;{grncugigf"é ‘%u] : ”
Note B : straight length of U-pin heating me-ncn:l o Elé:‘m Y i
: e LI 1 - LI 10 fof pressure drop cale

Blatter Oc & - Oc 23 for fouling (TEMA)

PRESSURE DROP OVER THE HEATER

r'@

1]

DR, =111,34

Tolal pressure drop DP, + DP; + DP; + DP,
5

= 972 Nim® =

L LN L
-+

+ DR =270

* DR, =117

0,00972

Bar =

=

bR

97,23

=589,67

mmVg

Fllaname: Heater design



POYHOCTHbIE pacYyeTbl

JEV; Q Bknioyas pacyeTbl COCyAOB T

BbICOKorO AaBneHMﬂ c yquoM Sail profile type SE For zone 4 only

Zone factor z 0,20 (zone 4) Seismic source type

SEISMIC FORCES AND MOMENTS ON VESSEL SUPPORTS
According to Uniform Building Code - UBC-1997

" a " a Importance factor 1 1,25 (16-K) Distance to fault km
BosneMCTBM M Opr)KaI‘OI'ueM cpenbl Seismic coefficient Ca 0,34 (16-Q) Seismic coefficient Cv 0,64
Response modification factor R 2,20 (18-P) Near source factors Nv 1,00
e——T Dimensions and Operating weight: Na 1,00
WRC 297: Local loads X Rev.1 Height vessel CL above base line B 500 mm Note: for zone 4 the base shear shall be at least equal to V4
Round hollow attachment on cylindrical shell Distance between saddles L1 2510 mm
Stross in cylinder Flange face to left saddle L2 300 mm L4 Ls
End to right saddle L2 251 mm
Distance CG to N1 L4 756 mm i
Distance CG to N2 L5 1754 mm -
Width of saddle @ vessel A 200 mm T I_I_—H: /,
Heater vessel weight 316,00 kg 8 MLI
Heater battery weight 131,00 kg l Yo
Weight of medium 75,60 kg L2 Li Ly |
. Figure 1
Operating weight Wo 5121 N

Calculated values

vz 25°Ca’l"Wo V3 24734 N V1=086"Ca* 1" Wo Vi 121891 N

R
_Cv*
Wo *L5/L1 (for left saddie ) Qi 35789 N V2= e V2 985754 N
Circumferential membrane Sress __ Wa * L4 /L1 (for right saddle ) Q2 15426 N

16*Z*Nv*I1*Wo

cumf. mem. + bending stress

Cir W=s——o— va 931,18 N
i3a= sarBrSp + sarl(Sr-Sp)* + 4T Lovitiidirial direct " I R
_Sp) + 4TSI} ongitudinal direction of vessel: Wo * B3

S13b = sqr{Sr+Sp - sarl(Sr-SP y= 2o 5 0,363
s13c = sar((Sr-SpY* * 4TS 3°E7Im ¥ ;363 mm
513 = Max((S13al, 1813bl, 1513]) Fl = max V1,V2,V3,V4 FI 968575 N
Stress at location 90° and 270° FI*B/L1 (forleft saddle ) an 19238 N T=032"y T 0,193 sec.

0,09305|P | T nP FI*B /L1 (for right saddle ) a2 4927 N

Note! refer also to figure 4.

Transverse direction of vessel: I T
2 1 Ly

FI*L5/L1 ( for left saddle ) Ft 1728,5 N
FI*L4 /L1 (for right saddle ) Ft 7450 N
6*Ft*B/4"A(forleft saddle ) Qat1 64817 N
6°Ft*B/4*A(forleft saddle ) Qt2 27937 N

Vertical direction of vessel:

Fv=Fl Fv 96575 N
e oronial membrane siress Fu* L6/ L1 (forleft saddle) Qi 17285 N l TT T T T I
ircumfer. mem.+bending stress Fyv* L4 /L1 (for right saddle) Qv2 7450 N

2= sar{Sr+Sp  sarl(SrSpL 4T
ar{SreSp - sarl(SrSPy + 4TS

ar((Sr-Sp)* + 475}

|s13b), |S13¢)

Weight distribution and moments:

L4+ (L2/2) w1 906 mm M
(L1+L3)/2-L4 w2 625 mm Figure 2 My

Maximum membrane stress
|Allowable membrane sam=cmSc
[Maximum combined stress .
 Allow. combined §agn}:=7|:y@§cﬁ o Sam

| Maximum shear stress
s = cs Sc

Unreduced
169,000|Deflection

SINUS-JEV! ELECTRIC HEATING BV,
\WINTERSHALL NOORDZEE B.V-
N

Nimm® _(Check S13

N/mm?*
Nimm?  (Check Ts <= Sas)

N/mm?

i DO IV W wi 6,966 Nimm iy RO ENRY MR wl 13,135 Nimm
L2 L2

i Wo 7 (W1 + W2) * W1 Fv /(W1 + W2) * W1
L1+L3 w2 1,098 N/mm w2 = EFYE w2 2,071 Nimm

P
0,118]
10000

User SINUS-JEVI ELECTRIC HEATING B.V. Job 314026
Client EAV NV Item E-4503
Location |NF3 PLANT OF BIPC - IRAN Part SADDLE SUPPORTS
Prog.rev. |08A Revision 0

Date 17-2-2011 |Signed JPR Code UBC1997 |Page 20
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CBAPKA
CBapou4Hble paboTbl N0 Kopnycam
HarpeBaTtenemn




JEVi(2

Nijverheidsweg 2, 1671 GC Medemblik Holland
549150

00 Fox. 0227

ating,

Sinus—Jevi Electric He:
Telephone 0227-5491
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_ FOR OVERVIEW OF CONST
_ GAP BETWEEN SPACER TUB

orm whatever
e proprietor.

Tolerance: 1SO 276BF

jer_no.

MPANY projection

CBapoYiHasa AOKyMeHTauusa
CBapoyHas AOKyMeHTauus

!;':Ka3blBaET npouecc CBapkKu
(coeMeHTOB BHYTPWX HarpeBartens
CyAbl BbICOKOro ,D,aBHGHMFl)
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DETAIL

. 953.183.000

AILS REFER TO DRAWING No
WORKING PRESSURE

RUCTION DET
£ 1S SUBJECT T0

E AND ELEMENT TUB

|

THe: gLEMENT MOUNTING METHOD (B)

—2-2012 FOR EX PROOF GAS HEATERS

owre 953.183.005 0 [ a4

JEViC2
ELECTRIC WEATING

SINUS-JEVI ELECTRIC HEATING B.V.

{Purchaser. AJS V.O.F.
Project K08-FA-3 Fiowline hook up WH307/WH308

SJ Ref. Drawing No--
954 164 000

Ident. No.

g P.O.R No.. 200008

Process type:

GTAW f 141

Joint Design.
Backing:

Backing material
Weld position

A312 GR. TP316TI

B
8

P8GR

18

25

|Consumable trade name:
Shieiding Gas type:
Shielding Gas comp

Gas Flow (min-max) limin
Trailing/Backing Gas
Traiking/Backing Gas comp.:
Cup size (min/max) dia. mm
Tungsten electr. sizeftype:
Fiux classification:

Flux brand:
GTAW Puls/freq. pimin.:
Peening:

NERAL NOTES:
GENE! NOTES: Backing gas not possibla dus to construction of heating slement.

JPR
21-02-2012

Prepared by:
Name
{Date
Rev.. 0

e

W.P.S. No.: F1

Tr. Speed
mmimin

Single/Double side welding
Method of back gouging
nitial and interpase cleani

| Mutipto or singio slecirode:

PHWT: Heating rate (“C/hr).
PHWT: Temperature range (*C)
PHWT: Time range (min):
PHWT: Cooling rate (“C/nr)
Preneat: Temperature (min)
Interpass: Temperature (max):




U3onsauua cocynos
BHewHAs npoBoAaka

AneKkTpnyeckme ncnbiTaHusA
OnpeccoBka
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SINUS JEVi<2 ELECTRIC HEATING |

Bapuauuu oborpesarteneit, paspaboTaHHbIX 1
M3rOTOBJ/IEHHbIX ANA PA3/IUYHbIX NPUMEHEHUI
B o61acTe NPOMbILLNIEHHOCTH.




SINUS JEVi 2 ELECTRIC HEATING L

Pa3nunyHble
B3pbIBO3alLiULLEHHbIE
HarpeBartenu

HauuHas c 6omnnepos,
NPOTOYHbIX
noporpeBartenen
oxrnaxagaroLieun
3MyNnbCUN U
NOrpyXHbIX
HarpeBaTesneu ¢
BHELWHMMMU JaTynKaMm
TemnepaTypbl A0
opebpeHHbIX
oborpeBaTenen

Bce ocHalleHbl
KOpoO6Kowm

NoAaKMYeHusa TMna
‘B3pbiBOb6e3onacHas
Ex ‘d’



l
SINUS JEVi 2 ELECTRIC HEATING .‘

B3pbiBO3alWMLLEeHHbIe
NorpyXHble HarpeBaTenu.
Kopo6ka nogknio4yeHus Tuna
‘B3pbiBO6e30nacHan Ex ‘d’.
Pasnu4Hble TMNbI
HarpeBaTeNbHbIX 3/IEMEHTOB:
KepamMuueckue, TpybuaTtbie u
KapTPUAXHbIE.




SINUS JEVi{2 PROCESS HEATING

HarpeBatenu HedTAHOM amynbecun 2500kBT, 690B
3¢, pacueTHoe naBneHue 14 bap (cnpasa)

HarpeBaTtenb a3zota 1800kBT1, 400B 3¢p, pacueTtHoe
AasneHue 170 bap (HWXHUN NeBbIN)

HarpeBatenb TonnuBHoro rasa 300kBT, 400B 3¢,
pacuyeTHoe gaBneHue 8.6 bap, pabouasa Temnepartypa
343°C (HMXXHUW NpaBbIN)

; ---M

! 1 & FIIPW ,lp""




HarpeBaTtenb
TONNMBHOIO ra3a Ha
pame

750kBT, 3x415 B

PacueTtHoe
OaBrneHue:
92.7 bap (136.)
PacuyeTtHan
TeMmnepaTypa:
100/0°C

MapkupoBka:
ExedIICT3

CraHpapT:
ASME VIII Div.1
nocraBnsieTcs c
ASME ‘U’ stamp

i) | i‘«| s

Al o~

- ....mﬁ\




SINUS JEVi{2 PROCESS HEATING

11

111 s

E

-
-
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—

B3pbiBO3awWwmiIleHHbIAN HarpeBaTenb
MoLHocTbo 10kBT ncnonb3yetca ans
HarpeBa Bo3gyxa go 200°C.
HarpeBatenb BcTpanBaetcs B Glatt Multi
Coater. ObopynoBaHue ucnonb3yeTcs B
nuHum pacdacoBku (Nuwesas n
cpapmauieBTMYECKAA NMPOMbILUSIEHHOCTD)



SINUS JEVi 2 PROCESS HEATIN

B3prBOSaI.IJM LeHHbIe
NMPOTOYHbLIE HarpeBaTesin

YrneBoaopoaHbIn
KOHAeHcaT

160kBT, 3x690 B
PacuyeTHOe gaBneHwue:
65.5 bap (136.)
Pac4yeTHas Temneparypa:
93°C

YrneBoaopoaHbIn
KOHAeHcaT

100kBT, 3x690 B
PacuyeTHOe oaBneHue :
65.5 bap (136.)
PacuyeTHas Temnepartypa :
120°C

MapkupoBka:
Ex ed [ia] IIC T3 IP66

Cranpapr:
ASME VIl Div. 1
PED97/23/EC

-




SINUS JEVi {2 PROCESS HEATING

B3pbiBO3aLWULLEHHbIN
HarpeBaTeslb NPUPOAHOro
rasa

800kBT, 380B 3¢

PacyeTHOe gaBneHue
98 bap (u36.)

Cranpgaptbl RToD/
PED 97/23/EC

PacnonoxeH Ha
nnartdopme
NAM K14




SINUS JEVi{2 PROCESS HEATING |

B3pbiBO3aLWMLLEHHbIN
nogorpeBartenb
TOMNNMBHOIO rasa

145«kBT, 690B 3,
PacuyeTtHoe paBneHue 160
Bap (136.)

Cranpapt EN 13445-3 /
PED 97/23/EC

PacnonoxeH Ha
nnartdopme




B3pbiBo3awmueHHble HarpeBatenu Ex ‘d’
Ha pame. MowHocTn ot 30kBT fo 90KBT.

HarpeBaTenu npegHa3sHayeHb! ons
pa3smeLleHus B6NIU3N cKBaXuHbI. Ons
npepoTBpalleHus o6pa3oBaHus napacgpmHa
B HecpTH N3-3a 3acopoB B TpyGonpoBoae.

MecTopoxaeHue Ha TeppuTOopUN
KazaxctaHa (onepatop TOO «Kom-MyHany).

h |




SINUS JEVi{2 PROCESS HEATING

SINUS

SEViKS

B3pbiBO3aWwmIIEeHHbIN NPOTOYHbLIA HarpeBaTesb
HedTsAHOU amynbeun 2500kBT, 3x690 B
MapkupoBka: Ex ed [ia] lIC T4 IP66

PacuetHoe pnaBneHue: 13.9 bap (136.)
CranpapT: PD 5500 / PED97/23/EC

HarpeBatenb HaxoauTcsl Ha
npousBoacTBeHHOM nnatdgopme B UpnaHackom
Mope ¢ 3ajavyeun HarpeBa cbipba Ao 40 ° C, yto
obneryaeT nepekayky Ha G6eper.



B3pbiBO3awmileHHbIe HarpeBaTenu
TonnueHoro rasa 390 kBt n 300 kBT,
3x690 B

MapkupoBka: Ex ed [ia] lIC T3
PacuyeTtHoe gaBneHue: 50 / 238 Bap(136.)
CranpgapTtbi: ASME VIl Div. 1 and 2/
PED97/23/EC

PaspaboTtka un peannsauua Maersk
nnartcgopmaHalf Dan B8 SMOE wharf
(Cunranyp).




SINUS JEVi ({2 PROCESS HEATING

||

o]

NAHEJIN YNPABJIEHUA

MaHenu ynpaBneHus Tak Xe ABNAKOTCA
YacTbIO NPOEKTa, KaK NpaBuUIo,
pa3mMelleHbl B 6€30MacHON 30He U
nogkntoyeHbl K DCS (Distributed Control
System). OcHOBHbIe (hpyHKLUN:
ynpaBrieHMe u TemMnepaTypHbIn
KOHTPOJb HarpeBaTens




SINIUS JEVi 2 BRAKE RESISTORS

HarpysouHble pe3ncTopbl Ha
BOASIHOM OXTaXAeHUu
1.8 MBT kaxabIn Harpy3ouHblit Moaynb Ha
- BO3JYLUHOM OXNaXaAeHUU
1.2 MBT




SINUS JEVi {2 BRAKE RESISTORS

LN

Harpy3o4Hbi MOoAysb ¢ BO3AYLWHbLIM oxnaxaeHuem 275kBt
(cnpaBa)

PuHanbHOe B3BelUMBaHUE nepen yrnakoBKOW U OTNPaBKOW (HWXHUN
neBbIn)

O6opynoBaHue ana Heerema ¢ aoByms kpaHamu no 10.000 TOHH
(HMXHMK NpaBbIN)

KpaHbl 6yayT
\\ "'- npousseaeHbl Huisman
‘ Equipment n 6yayT

BKJlOYaThb B cebn
Harpy3o4Hble Mmoaynu
Ha Bo34.0xn-uu Sinus
Jevi




ﬂ

SINUS JEVi2 BRAKE RESISTORS ;

Mpumep pacnonoxeHusa Harpy3o4HbIX
pe3ncTopoB (BoasiHbIe) Ha 6GopTy

Kopo6ka nogkntoyeHus ¢ PLC (Programmable

Logic Controller) u TemnepaTtypHbie

TPpaHCMUTTEPbLI BHYTPU ANS nepefayv CUrHasnos

B LIEHTParnbHY YNpaBsloLy0 CUCTEMY. '“

Heerema Aegir ¢ 5000 TOHHbLIM KpaHOM.

o L 2===




SINUS JEVi 2 BRAKE RESISTORS

TunuyHblie NpuMepbl NPUMEHEHUA Harpy3oYHbIX
MoAaynen:

-FnybokoBoAHbIe OypoBbie cyaHa, Takue kak Well
Enhancer (onmepatop Helix Energy)
-nosiynorpyxHou nnasy4uu kpaH Heerema Thialf

-Tpyb6oyknaguvku, Hanpumep Seven Seas
(Bnapeneuy Subsea 7)

HEEREMA

THIAL

s

(] i
IEEREMA
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ISO 9001:2008
ISO 14001

ATEX ceptucdmkauma Ha pa3paboTKy n npou3BoACTBO

Ex e u Ex d anekTpnyeckoro HarpeBaTesfibHOro
obopyaoBaHuA

IECExX ceptudmkaumusa Ha pa3paboTky u nponsBoacTBO

Ex e AJIEKTPpn4eCcKoro HarpesartesibHoOoro O60pyAOBaHV|ﬂ

EAC Ex ceptucdpukauma Ha pa3paboTKy n npoM3BoACTBO
Ex e n Ex d anektpuyeckoro HarpeBaTenbHOro
obopynoBaHusa ansa ctpaH TamoxeHHoro Coro3a

Sinus Jevi Electric Heating B.V. sBnsietca 4yactbio
wBeackou rpynnel komnaHun NIBE.




