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Texunueckune TpeboBanusi/Technical Requirements
Ha eimonnenne pa6ot no BeiBojike ¥ HaBapke creksioBapeHHoi neun (Kopryc 21 noa cTekonbHOe MpOH3BOACTEO)/
for performance of works of heating up and filling with cullet of glass melting furnace (Building 21 for glass

I'Iepequb OCHOBHBIX JAaHHBIX H

Description of the subject of
works

Nen/n/ | TpeGoBanwmii/ HanmeHoBaHHEe OCHOBHBIX JaHHbBIX/
Ne List of basic data and General Data Description
requirements
1 OcnoBanne a1 nposenenus | Ilpukas Nel25 ot 03.10.2019r./
pabort/ Order No. 125 dated 03.10.2019
Project authorization
2 Hanmenosanue npombiiiierHoii | [IpoMblinnenHas miomanka
TIOLAAKH oObekTa/ r. HoBocubupck yi. Jlaprombikckoro 8a
The name of the industrial site | Kopryc 21 noa crekonbHoe npon3soacTso/
of the object Industrial site
8a, Dargomyzhskogo Str., Novosibirsk
Building 21 for glass manufacturing
3 HaumenoBanue oobexra/ Crexnopapennas neus (Kopnyc 21 nopx crekonsHoe NIPOU3BOACTBO)/
Object name Glass melting furnace (Building 21 for glass manufacturing)
4 Bun crpoutenscraa/ BeiBonka M HaBapka 10 CTEKJIOBapeHHOiH mneuw (Kopnyc 21 mnop
Construction category CTEKOJIbHOE TPOW3BOJCTBO), BKIOYAs BBIBOIKY ABIMOBOH TpYOBI,
pereHepaTopa, BApOYHOM M BbIpabOTOUYHOM yacTell, 4 nurareeii/
Glass melting furnace heating up and filling with cullet (Building 21
for glass manufacturing), including heating up of chimney,
regenerator, melting area and working end, four forehearths.
S Havano wu okonwanue paGor, | Anpens-Mait 2020r.
NPOIOJKUTENBHOCTD paboT/ JIIMTeNnbHOCTE BBIBOAKK M HaBapkH 15 cyTok. M3 HUX BbIBOJIKA
Start and termination of works, | momkHa coctasnsTs He MeHeel3 CyTOK./
works duration April-May 2020.
The duration of the heating up and filling with cullet is 15 days. Of
these, the heating up should be at least 13 days.
6 Onucanue npeamera paGot/ Cocras pa6or:/ Scope of works:

I PaspaGotka W npenocraBnenne Ha cornacobanue 3aKasumky
rpaduka BbIBOAKM; CXEMBI TOYEK H3MEPEHHs TeMIEepaTyp;
CXE€Mbl TOYEK KOHTPOJIS pOCTa OrHEYNMOPOB, METOAMKH H
NEPHOIMYHOCTD  KOHTPOJISL  3JIEMEHTOB  KJIAJKH; METOAMKH,
NEPHOJIMYHOCTE M CTENEeHb PEeryJHpPOBKM 3J1€MEHTOB OOBSI3KM
Teuei; CXeMbl PAaCIOJIOKEHHS BBIBOAHBIX FOPENIOK; KOJIHYECTBO
O0C/Iy)KMBAIOLIErO  MEpCOHaNa,  METOAMKH  3amycka M
PEryJHpoBKH cucTeM O0/yBa KJIAZKH, MEPEX0]a HA OCHOBHBIE
FOPEJIKM  MeyH,  BbIpaDOTOYHOrO  KaHala M (MIEpOB,
cocrapjieHHble [10ApAIUMKOM Ha OCHOBaHMM MPEIOCTABIEHHbIX
3aKa34MKOM JIaHHBIX O KOHCTPYKLMOHHBIX 0COOEHHOCTSIX MeuH,
a TAKIKE IAHHBIX O CBOHMCTBAaX MPUMEHSEMbIX OrHEYTOpOB./
Development of heating up schedule and its submission for
Customer's approval; schemes of temperature measuring points;
schemes of control points of refractories building up; control
methods and frequency of elements laying; methods, frequency
and degree of adjustment of furnaces casing; output burners
layouts; manning level; methods of starting up and adjustment of
blow system of laying, of changing over to the main furnace
burners, working end and forehearths; the documents are drawn
up by the Contractor on the basis of data provided by the
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Customer on the design features of the furnace, as well as data
on the properties of the refractories used.

Opranmsauus u nposeneHue paGoT Mo BIBOMIKE OTHEYNOpOB
CTEK/IOBAPEHHOH NeYH ¢ MOMOLIbIO 060pynoBanus Ioapsaumka/
Organization and performance of works for refractories heating
up of glass melting furnace by means of Contractor's equipment.
BeiBoaka BapouHoit wactu meun ropenkamu [loapsaumka,
CorjnacHo rpaduky BbIBOAKH mneud. CobioaeHue rpaduka
BBIBOJIKH, COTJIACHO TEPMOAATYHKAM, C MOrPEIHOCTbIO + 3°C./
Heating up of the furnace melting area by Contractor's burners in
accordance with the Schedule of furnace heating up. Heating up
Schedule fulfillment according to the thermal detector data, with
inaccuracy of + 3°C.

BbiBozika 1bIMOBOIT TpYGBI ropesnikamu [Monpsaunka/

Chimney heating up by the Contractor's burners.

BeiBozka BbipaGoTounoii wactu neun ropenkamu [loapsiqunka
COrNacHo  rpaduKy — BBIBOAKH  BbIPaGOTOUHOM wacTH, ¢
norpemHocTeio + 3°C./

Heating up of the furnace working end by Contractor's burners in
accordance with the Schedule of working end heating up, with
inaccuracy of + 3°C.

M3mepenne Temnepatypsl ¢ momomipio TEPMOJIATYHKOB ¢
ABTOMAaTHYECKHM MOCTPOCHHEM IPadUKOB POCTa TeMmeparyp Ha
K./

Temperature measurement using thermal detectors with
automatic graph plotting of temperature growth on a PC.
HUsmepenne pocra cBomoB ¢ nomorpio 3JIEKTPOHHBIX IaTYUKOB
POCTa  CBOZOB, C aBTOMATHYECKHM [MOCTPOCHHEM TIpaHKOB
pocTa kinaaku Ha [TK./

Crown growth measurement by means of electronic sensors of
crown growth with automatic graph plotting of laying growth on
a PC.

Msmepenne nasnenns B neun u B BbipaGoTouHOM KaHase./
Pressure measurement in the furnace and in the working end.
Hutepeiic mporpammsr perwcrpaumu NapamMeTpoB BBIBOJIKH,
AOJDKEH  MO3BOJIATE  CTPOMTL rpadMkH BCeX MapameTpoB
TEMIEPATypbl M POCTa OTHEYNMOPHOW KJIAAKH BO BCEX
BO3MOXKHBIX KOMOMHALMAX W C BPEMEHHBIM 1IArOM OT 2 MUHYT
1o 10 nHeii./

The program interface of registering heating up parameters
should allow graph plotting of all temperature and growth
parameters of refractory laying in all possible combinations and
with a time step of 2 minutes to 10 days.

IToncoennnenme rasa u perymmpoBka naBieHHs OT rasopoii
CHUCTeMbI 3aBOfia 3aKa3yHka./

Gas connection and pressure regulation from the Customer’s
plant gas system.

[lepememmenne corpynuukoB u  nocraeka obopynoBanws.
[pennpustue  IMoppamumka — Hosocubupck (RU) -
npeanpusrtue [oapsaunka./

Transfer of employees and equipment delivery.

Contractor's plant — Novosibirsk (Russia) - Contractor's plant.
[opnepxanue temneparypsr B BbIPaDOTOYHOM KaHajne [0
BBIXOZa CTeKJIa./

Maintaining the temperature in the working end until the glass
flow.

3arpyska neun crekno6oem (380 TOHH) J10 YPOBHSI CTEKJIOMACChI
200 MM o1 BEpXHIOIO IpaHb Oacceiina, 1 nanbHeiinnyio HaBapKy
CMEChIO IIHXThI H CTEKI0605./
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Charging the furnace with cullet (380 tons) to a level of 200 mm
under the upper edge of the tank and further filling with cullet
with mixture of batch and cullet.

[IpoBenenue MeponmpUATHH 1O HEJOMYLICHHIO 3aMOPO3KH
npotoka mnpu Haapke./Carrying out measures to prevent
freezing of the throat during filling with cullet.

PykoBoacTBO uneHamu Opurazipl 1o BBIBOJAKE, B TOM YHC/IE MPH
PEryJIMPOBKE 3JIEMEHTOB OOBSA3KU MEYM, CHATHE M YCTAHOBKH
JOTIOJIHUTENBHOM n3onaumu U T.1./Leadership of the heating up
team members, including the period for adjusting the furnace
casing elements, removing and installing additional insulation,
gtc.

Opranusanus MOCTOSHHOTO KOHTPOJIsS COCTOSHHS 3JI€MEHTOB
KIaJKH W METaUIOKOHCTPYKLUMH re4yd, BbIpabOTOYHOro
Gacceitna u punepos./Organization of constant monitoring of the
state of laying elements and metal structures of the furnace,
working end and forehearths.

Crsbkka (unepos u BbIpaboTOuHOro GacceiHa BO BpeMs M Mocie
nposesieHus BbiBoakK./Tying up forehearths and working end is
during and after heating up.

[To 3aBepwenuio BeiBonKM He nomyckaercs:/Upon heating up
completion is not allowed:

- 06pa3oBaHHe PaCKpPBITHs LIBOB OTHEYTOPHOMH KIAAKH [IaBHOO
CBOJa W CBOJIOB pPEreHepaToOpoB ILIHUPHHON Gomee 5 Mm;/the
formation of the joints disclosure of the refractory laying of the
main crown and crowns of regenerators with a width of no more
than 5 mm;

- 00pa3oBaHHe PacKPBITHs IIBOB CTEH PEreHepaTopa WIMPUHOM
Gonee 10 mm;/the formation of the joints disclosure of the walls
of regenerator with a width of more than 10 mm;

- 00OpaszoBanue M3rMGOB M MPOrMGOB HA OTHEYNOPHOH KJIAJKe
CTeH pereHepatopa (nedopmaius CTeH M3-3a HEPaBHOMEPHOTO
TEMIEPATYPHOTO PaCLIMPEHUs OTHEYNopa), Ha BelHuMHy Gosee
20 mm.;/the formation of curving and deflection on the refractory
laying of the walls of the regenerator (wall deformation due to
unequal thermal expansion of the refractory) by a value of more
than 20 mm;

- obpa3oBaHHe TpelMH (aKOPOBBIX M3/ENMH, cTeH GacceiiHa,
npotoka u T.1.;/the formation of cracking of bakor products, tank
walls, throat, etc.

- Pa3sBOpOT, HAKJIOH W ONPOKMAbIBaHHE OpyCcheB CTeH GacceiiHa,
W noboe apyroe HapyLIeHHe/TIOBPeXkKIeHHE
KOHCTPYKLIMOHHBIX 3JIEMEHTOB [euH, BIeKyllee 3a coOoif
NOTePIO (GYHKLUMOHAIBHOM CIIOCOOGHOCTH JAHHOTO SIIEMEHTA HITH
CHHJKEHHE pecypca meuvn./turning, tilting and overturning of the
bars of the tank walls or any other violation/damage to the
structural elements of the furnace, resulting in a loss in the
functional capacity of this element or a decrease in the furnace
resource.

Ocobsle ycnoBus/
Special conditions

I

PaBoTbl 0/KHBI BBIMONHATBCS B COOTBETCTBMM C TPEBOBAHHIAMU
OXpaHbl TPyJa H NPOMBIULIEHHOH 6e30MacHOCTH, NMOKApHOH H
OKOJIOTHYECKOH  0e30macHOCTH,  BHYTPEHHEro  TPYAOBOIO
pacnopsiaka./

Works must be carried out in accordance with the requirements
of labor protection and industrial safety, fire and environmental
safety, internal labor regulations.

Y Iloapsnuuka U NMpPUBIEKAEMOro UM MeEPCOHaa JOJKHBI ObITh
MOJIHBIA  MepeveHb  pa3spellMTeNbHBIX  JOKYMEHTOB. Bech
NEepCOHAI A0JKeH ObITh 00yUeH MpoBeIeHHIO paboT U UMETh




COOTBETCTBYIOIHE YIOCTOBEPEHHUSL./

The Contractor and the personnel involved shall have a complete
list of permits. All personnel must be trained in the work and
have appropriate certificates.

Paznenenne otBercTBEHHOCTH/
Subdivision of responsibilty

Moapsiaunk noken umern:/Contractor must have:

I. Bcé Heobxomumoe obopynoBanue [yisl BBITIONHEHMS PaGoT,
FOpEJIKH, 3arpy304Hble YCTPOHCTBA, JATUMKH, LLIAHTH Pa3sBOIKH C
NPHCOCIMHUTENIbHBIMM YCTPOUCTBAMHU UIs MOAK/IFOUEHHS K Fa30BbIM
cersM 3aka3uuka, SJIeKTPOLIMTHI YNpaBieHHs oOOpyIOBaHHEM M
kabens 1 MOAKMOueHHs  O0OpY/IOBaHHMA,  MEpPCOHAIBHBIN
KOMILIOTEp JUIS PErHCTPALMM 3aMepseMbIX MapaMeTpoB, a Takike
HabOP KJIKOYEH 171 PeryTMpOBKM TAT 0OBA3KH MEYH, KAKOB./

All necessary equipment for work, burners, loading devices, sensors,
wiring hoses with connecting devices for connecting to the
Customer’s gas networks, equipment control electric service panels
and cables for equipment connecting, a PC for recording measured
parameters, as well as a set of keys for adjusting furnace casing rods,
bolts.

2. Becb nmepconan [loapsmumka nomkeH ObiTh  obecreucH
cnenonex ol u Heobxoxumbimu CHU3 3a cuét IMoapsaunka./

All Contractor’s personnel should be provided with special work
clothes and necessary personal protective equipment at the expense
of the Contractor.

3. Tlompspumk  obecneunBaer  mocraBky obopynoBanwms,
HEOOXOAMMOTrO /1151 BBITIONHEHHs paboT Ha MpEANpUATHE 3aKa3uHKa
M obpatHo  BKmOuas  OQOpPMIEHHE  BCeX  TAMOMKEHHDBIX
bopmanbHOCTE./

The Contractor shall provide the equipment delivery required for the
performance of work to the Customer’s enterprise and return,
including the execution of all customs formalities.

4. TloapsuuK OpraHM30BBIBAET tpancdep 10 r. HoBocubupek, ot
FOCTHHHLIBI 10 MECTA BLINOJIHEHHs paboT U 00paTHO; NPOKUBAHHE U
MTUTaHHE CBOETO MepcoHaa./

The Contractor organizes the transfer to Novosibirsk city, from the
hotel to the work place and back; provides accommodation and
meals for its staff.

3akazuuk obecneunsaer Ioapsmunka:/Customer shall provide
the Contractor:

. TlomwioueHHe — 91eKTPOSHEPrMHM K LuTam yHpaBaeHUs
obopynosanus Iloapsaunka, mnomaveil rasa K COMTACOBAHHBIM
00eMMHM  CTOPOHAMHM ~ TOYKAM  MPHCOEIUHEHHS obopynoBanus
[lonpsanuuka, TexHHWYeckod W MUTHEBOI BOJIOM, 10 3apaHee
COIJIACOBAHHBIM TEXHHYECKUM YCIIOBUSM./

with electrical power connection with the control panels of the
Contractor’s equipment; gas supply to the Contractor's equipment
connection points agreed by both parties; with technical and drinking
water, according to pre-agreed technical specifications.

2. TpysonoabéMHbIM  TPaHCHIOPTOM M YCTPOHCTBaMH, npH
pasrpyske-norpyske  00OpyaOBaHMA, a  TaKKE  yCTAHOBKE
00opy10BaHUs TS NIpOBeieHHs paGoT./

with load-lifting transport and devices for equipment unloading and
loading and equipment installation for performance of works.

3. BblienseT Ha TepPUTOPHH MNpPEANpHATHA - KOMHATY npuéma
NUILIH, pa3aeBalky, 1ylIeBble./

with the meal room, changing room, shower room in the territory of
the plant.

4. Heo6xonumoii IpoekTHoii nokymeHTatmeii./

with necessary Project documentation.




9. OnuMoHaNbHO MPeUT0KHTE/
Offer optionally

1 Opranmsauns u nposeaenne paboT N0 CIHBY CTEKJIOMACCHI
00mum 06bémom 380 T cTeksI0Macehl./

Organization and performance of works on glass melt drainage
with a total volume of 380 tons of glass melt.

Biumoyas monmblii nepevenHs paGoT no aeMOHTaKYy M MOHTaKy
HEOOXOJMMBIX  METAJIOKOHCTPYKLMH, — OTHEYNOpOB,  JIOTKOB,
FPaHyIATOPOB, YCTAHOBKY JOMOJHMTEBHBIX IOPENoK, GOPCYHOK
Apyroro 060pya0BaHHsl, BBIMOIHEHHE POEMOB B CTEHAX, CBEPIICHHE
OTBEPCTHH B OTHEYNOPHOH KJIaJKe W JPYrMX HeOOXOIMMBIX BHIOB
pabor./

Including the whole scope of installation and deinstallation works of
metal structures, refractories, casing, granulators, additional burners
installation, nozzles and other equipment, accomplishment of
openings in the walls, drilling holes in refractory masonry and other
necessary types of works.

Cpok BbinonHenus paGor He Gonee 2 cyTok/

Duration of work execution is no more than 2 days.

He nomyckaetcst ciiuB cTekioMaccsl B CIMBHYIO MY, SPKIE3 0/KeH
OBITh B rpaHy/ MpPOBAHHOM BHJE, M MNPHUTOAHBIM K HCIIONb30BAHMIO,
0e3 nanpHeiiurei 06paboTku./

The glass melt drainage into a drain pit it is not allowed; cullet must
be in a granular form and suitable for use, without further
processing.

[Ipn ocrarke cTeknomacchl B meud mocle CiMBa, €8 ClieyeT
M3BJICYb, HE JIONyCKas €€ CMELIMBAHHE C  OrHEYNOPHBIMH
MaTepHaiamH, Ui JaJbHeHIIEero UCroab30BaHus./

In case of glass melt remainder in the furnace after discharge, it
should be taken out, preventing its mixing with refractory materials,
for further use.

Cocrasun:/ Prepared by

I'nasubiit Texnonor/Chief Technologist

Hauaneuuk YC CK-3/Glass melting Department Manager G

I'nasubiit snepretux/ Chief Power Engineer

| 7K Huscurin A.B./Nikitin V.A.

~Coxonos HU.0./Sokolov 1.O.

[Topoxns E.A./ Porohnya E.A.

Hauaneuuk YPO/Equipment repair Department Manager Q Craduenckuii A.H./Stafievskiy A.N.
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