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We are pleased to submit three (3) copies of our report on the 
Production and Maintenance fpr_Iron & Steel Making Shopr inclu
ding the Continuous Casting Seminar held February 23 - 27r 1987 
in Tunis. 
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. 
SEMINAR REPORT 

l. 

A seminar titled "Production and maintenance for steel melt shop 
including continuous cast.ing" was held in Tunis f ron 23 rd to 27 th 

of Februcuy. 
The seminar·was oi:ganized by Ai:SU and assistr.cf by l'MIOO. tmrks visit 
as well as technical conttibutj..ons conc:erning El Foulacll steal works 

were o.rtjanized by the steel wcrks managenent. 

Seminar i tine.rary: Appendix l 
Seminar participants: Appendix 2 

2. SEMINAR PROCEEDIN;S 

• 
2.1 Seminar itinerary 

-n 

A seminar lecture progranme ;uoposal for the experts lectures was 

s\bnitted at arrival in Tunis. 
The pr0granme .was established in taking into account a general 
seminar itinerary as well as the details of the Tunis seminar issued 

· by AISU and tMIOO • 

. 
SYninar lecture programne proposal: Appendix 3 

~ to deWlopnent of time schedule (time shortage due to 

postpOnellleOt of ~aninar start e.g.) the progranne had to be modified. 
to the' actur ... 1 seminar itinerary (Appendix 1) to utilize time 

avail~l~. 



2.2 Seminar hand out 

A send.nu hand out.was p.repared•anct issued by VAIS. This hand out 
gives a CQl9'Jrehensiw general view of the sendnar. 

The hand outs have been distributed by
0

AISU. If needed, add:tional 
copies can be ol'dered from VAIS. 

Jn addition a maintenance questionaire was issued. ne to lack of 
time proper evaluation 8.-4 Clisrussion was not possible. 

3. SEMINAR EVALUATICJ.a 

. -. 
3.1 Seminar programne 

In relation to the i".li t;!di progranme the time available seemed to be 
far to short to deal with the topics in the necessary depth. As 
already mentioned this was aggravated tiy the loss of a whole day due 
to postponement. 
Generally i~ seems to be advlsable to reduce p~ volune and to 

deal with more specific topics in more detail as already executed at 
the seminar. A nJtually agreed clear outline of 1;he p~ should 
be issued at least 3 months before seminar takes plaee to allow 
lectllrers to adjus~ themselves accordingly and, as far as necessary 
to initiate changes. 

3.2 Seminar organization 

- -13 

Organization occured to be flexible from point of view of all groups 
concerned: To save sane of the time lost it was nJtually agreed to 

sxtend.daily at~ times for lectures as well as discussions and 
presentations. 
El Foul~ steel works organized a well p.repand plant visit and 
contributed "11th two presentations, thus giving additional incentives 
for general discussion. 



.. 

To ~rove transfer of ideas translation_activiti~s could be treated .. 
more professional to prevent mi.sooderstandings. 
As a fact iq>aet of l~ barriers on the success of a seminar 
should not be unde.-estiinatecl. On the other hand translation 
activities passed on between seminar participants, as experienced, 
raised overall ~t significantly. 

3.3 Discussions 
'• 

Throughout the.seminar discussions were hel~ following lectures and 
presentations. 
Partially discussions went into detail shoWing the dixect engagement 
of participants in operation as well as maintenac:=e activities in 
their ~ies ~s well as there interest and technical knowledge. 
Hore or less all present participants were involved in the· 
discussions. 

List of major discussion topics: Appendix 4 

Practically all questions could be pointed out during discussion as 
far as they did no~ require too intensiv knowledge of a specific. 
situation. 

3.4 Result 

-/4 

It se_emed that the aim of passing ori the principal ideas of the 

lectu~s could be achieved successfully. This was also indicated by 
the abovementioned discussions and facilitated by the high 
professional level of the participants, tholql cani!lQ fran different 
fields of plant management. 
Sane of the infonnation given, but not ~t of the hand out, is added 

• 
i~ ~he list of ackti~ional infonnations. 

~ . 
List of· additional information: Appendix 5 ,• ;;. 
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4. CCJCLUSICJolS 

Despite of the reasonable response to the passed seminar the 

followi~ :.easures should be taken f .rai point of view of the 

lecturers : _. 
- issue of clear prograane in tillle 
- topics of lectures_ to be chosen in the way allowing handling of the 

topic in adequate detail within 60 to CJO minutes. 
- choice of the topics ac:co.rding seminar-time, maxinun two topi.cs per 

day . - . 
- i111>.rovanent of trahslation activities 

This certainly would enable to ~·rove exchange of know-how and ideas . . 
additionally. 

Principally the o~ization ~ result of the seminar. has to be seen 
quite positively due to the flexible and positiv cooperation among 

the participating~~· 

T~ 
Tangl 

. b., 
ONAIS 3/Herm Scherrer 

VAIS 5/Herm Reichel 
VAIS ~2/Herrn Helmy 

Zei-

M 
Oirs~r 



Stm8y,2200 

Honday,23th 

Tuesday,24th 

~ . 

SEMINM ITINERMY 

Meeting conc:erning seminar o.rgani- 16.30 - 18.30 am 
zation, presentation VA-seminar 
. . 
hand out and lecture progralllRE!. 

Participants: 
Hr. Sahouli ••............ AISU, Algier 
Hr. Grebtsov ............. lf'.1100, Vienna 
Hr. Wusatowsky ........... lf'.1100, Vienna 
Hr. Oirscher ...•......•.. VAIS 
Hr. T angl. ............... VAIS 

Preparation seminar room 07.00 - 09.15 an 

Opening session - postponement of 

Ciendnar start to next day due to 

delay of Algerian sendnar participants 

Lecture: Hr. TanglNAIS 
Principles of continuous casting. 
steel plant ~i~t availability. 

09.00 - 12.00 am 

Presentation Hr. Ben Clliab/El Foulacll 
El Fouladl steel works, production 
and equipment 

Lecture: Hr. OirscherNAIS 
I~~ of llSintenance 

·Presentation Hr. Cheniti/El Fouladh 02.00 - 07.00 pm 

Maintenance at El Fouladh 

General Discussion 
Specif le maintenance questions 

Lecture: Hr. OirscherNAIS 
Costs 9f maintenance 



Wr:dnesday ,25th 

Thursday,26th 

Friday.21th 

~ .. 

·~-

Visit El Foulatll steel plant 
!nt...-oduc:tion 
Plant visits 

Lecture: Hr. Tanglr/AIS 
Aspects of contiunous casting 

General disa.ission 
Specific questions continuous 
casting 

09.30 am - 04.30 pm 

08.30 am - 12.30 pm 

Presentation Hr. Tangl./VAIS 01.30 - 06.30 pm 
Statistical steel plant data, 
VOEST-Al.PltE Linz and Oonawi tz works 

Lectuxe: Hr. OirscherNAIS 
Maintenance planning . 

Lectuxe: Hr. TanglNAIS . 08.00 - 12.00 pm 

Imp.rqvements in LO and EAF techology. 
Secondary metallurgy 

Lectut:e: Hr. OirscherNAIS 
Cal1>uter sl4JPQrted maintenance 

Seminar evaluation, closing addresses. 



S91INAR PMTICIPMTS 

. 
~----------------IIILE ____________________________ ~-------------

· Aouani Honcef Oi.recteur d'usine El Foula<ll 

Oerbal Hosny Sous Oirecteur charge El Foui.atll 

de mission • 

Triki·ttJhamed Chef de departement acierie El Fouladh 
. e 

Cheniti Bechir Chef de departement El Fouladh 

Baccar Sadok Chef de departement mouvenent El Foula<ll 

Hathlouthi Hohsen lngenieur d'entretien El Fouladh 

Farhani Abclelkader IngeniP.Ur d'entretien acierie El Foula<ll 

. 
Ben Ohiab Adel Ingenieur coulee continue El Fouladh 

Haffani Taha'l lngenieur El Fouladh 

. 

e Fliss Hassan lngenieur El Fouladh 

Chtioui Fathi Ingenieur El Foulacti 

Hni f Hahnoud Ingenieur,Chef departement El Foulacti .. 
MallDJd Kass• . . Gt;neral mnager Gecosteel 

..eim11d Khen "'ry Technical Director Gecosteel 

BouJCMbl At-.d Di.recteur d•iJ"ite Montage au 



Beldi Hocine Oirecteur d'unite Montage Et«:C 

Oioulah Said Assistant d'entretien Et«:C 

Guidoon Jovcef lngenieur Chef des coulee SIC>ER 

cpntinue 

Benemiheud Kebil Ing. Oirecteur ent.re fonnation SIIEl 

de la siderurgie 

Sahouli N. Responsible de sendnaire AISU 
. e 

Haidar Younes Regional manager AISU 

GI'ebtsov Yuri Unido, 100 l.JUOO 

Wusatowski Ramon Unido-Can. l.JUOO 

Oirscher Friedrich Senior advisor '-AIS 

Tangl Erich Senior adivisor VAIS 

Evaluation and closing session: 

Lachgar Gen. Seer. t\ISU 

thlley Res. Rep.Algeria U.N.O.P. 

Fouhaladeh Res. Rep.Tunis U.N O.P. 

S.Jebali ' Repr .. Tunis AISU 



Seminar: P R 0 0 U C T I 0 N and H A I N T E N A N C E 

·SEMINAR LECTlJE PROOIWK. 

Honday,nrd am Steelmaldng routes basics Hr. Tang! 

pm Iqx>rtance of maintenace_ Hr. Oj.rsc:hl!r 

e Tuesday ,24t.'l am Operation ~ Hr. Tang! 

pm Hainti!'" Jee organization, costs Hr. Oirscher 

and spares management 

Wednesday,25tham Opexation EAF-CC Hr. Tangl 

Thul.-sday,26th am Maintenance activities and planning Hr. Oirscher 

pm Energy conservation and environ- Hr. Tangl 

.mental·protectiOfl 

Friday, 21th am ~ter sl41P0rted maintenance Hr. Oirscher 

pm Facts and needs for iq>roved quality Hr. Tangl 

products 

·, 

' .. . . 



UST OF KUR DISCL'SSlll4 TIPICS 

Problems encountered in secondaxy cooling of cntinoous casting (water 

treatment and distributioh). 

Rhont>oidity in casting of billets, causes and measures. 

Possibilities and influences of iq:>lementing bigger dimensions on casters. 

Application of hydraulic shears or torch cutters on billet casters. 

e Hot spots in EAF opration - mechanical and electrical reasons and measures. 

Possibilities of scrap preheating. 

15ehaviour of Mn in steel when adapting tx>ttan stirring practice in 

LO-converter. 

Design and problems encountered in LO waste gas hood cooling. 

Spare part keeping - e~le of-2,2 t+l direct starting rootor for oxygen 

plant. 

Roof centering EAF and elctrode sealing. 

Inspection methods of EAF power Sl4'.JP1Y cables. 

Mould preparation; plate rooulds, tlJ>e mould 

Crackformation•on overhead cranes (bridge bean) 

Application~of c.oq:>uter Sl4JPOrted maintenance. 
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UST OF llDITICIW.. ~Timi 

Vessel/caster synchronizatioo 

~tioo schedule 

Holild solidificatioo 

Endogenous inclusioo f omatioo 11!8soos 

Exogenous inclusioo fo:rmtioo 11!8soos 

Energy balance llf>-furnace 

Yield, energy consU11ptioo and tap to tap time at 
different CJU rates 

Scrap preheating 

Water cooled panels 

Energy balance LD-proces s 

Scrap rates in oxygen steelmaking 

Operational results with slag stopper 

Operational results with bottan stirring 

LO-process control diagram 

Availability of slblance systan 
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Figure 16: Fi:m U11>lanned to plamed .Untenance 

Figure 17: Shue of Maintenance Costs 

Figure 18: 

Figure 29: Batch jobs 

Figure 20: Capar..i ty plamirYJ 

Figure 21: '*>rtdoad 

Figure 22: Workload of maintenance 

Figure 23: Nealcpoint analysis 

Figure 24: Inspection (workload) plaming 
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FIGURE 1 
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FIGURE 2 

STEEL PLANT 
OPERATIOll SCHEDULE 

Remarks: 1 BOF blowing 
2 Casters operating 

4 Heats in sequence 

CC I 

CC II 
. , 

BOFI © BOF II 

I I I I I I I I I 
Time 

' I I I 
0 120 . 240 380 480 800 720 (minutes) 

Time consumption: 

~.i:r.-:"-:"~ 180 mins 
~;.::». 

. ·-·. 45 mins 
~~ 135.mins 

~ .. 

-~ 

Casting Time -
(4 heats) .._. 20 mins Ladle Transfer Time 

Machine Preparation - 45 mins Tap to Tap Time 
Waiting, used for 
cheeks and maintenance 
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FIGURE 3 
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FIGURE 6 

[ ENERGY BALANCE UHP-FURNACE ] 

kWh/tLS ~ 

FUEL a CHEMICAL REACTIONS 240 33.2 

OXYGASllRB 23 2.9 

CtBI. REACTION 35 4.4 

B.ECTROOE 32 4.0 
CONSUMPTlON 

CARBON ADOl1YJN 43 SA • 
Ol..GREASE 107 - 13.4 
(a.PINGS) 

BALANCE 17 2.1 
ENERGY SUPPLED 
- -·-·-·-·-·,....-·-· ·---·-·---·--· -·-
798kWb/tLS1~ ~~~~:~~~~~~~~~~~~~~ 

COOLING 127 15.9 
WATER LOSSES 

TRANSFORMER 8 1.0 

CABl.£ COOLING 29 3.1 

FURNACE WALLS 48 8.0 
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GAS EXHAUST 12 1.5 

VESSEL SHELL 5 o.e 

WASTE GAS 118 21.1 I 
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~ SYSTEM 
USABLE ENERGY ·······.-...:-:·.·.·:·.············-·.·.·.·.-.·.·.·.·.·.·.· - OTJERS 34 4.3 

500 kw.\>tL.s'3 ~ 
~ SLAG 80 10.0 

~STEEL 423 53.0 
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FIGURE 9 
Deckelring mit Wasserrucklauf und Vorlauf 
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FIGURE 10 

ENERGY BALANCE , LD-PLANT 
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FIGURE 11 
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FIGURE 12 

DPEllATJ:ONAL .... ,.. M%11t I W%THOUT 
8LAO 8TC:.PER' 

Amout)t; or converter slog in 2 - 5 10 - 20 
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FIGURE 13 

. CuNVEtU I Ot4AL LO WITH 

LC 80TTOM . -- STltlRING 

cnooolnt analysis ln I . 
Caroon 0.,045 0,040(0,030)• 
Manganese 0,25 o. 28 co. 27\ • 
Pnospnorus 0,015 0.,013(0,008)• 

Sulpnur 0.,016 
. 

0,014(0.,014)• 

. 
, Fe-content ~f slag In I 24 20 (19) • 

Slopping free blowlno In I 
of total neats 75 90 
Spec. converter volume 0.,6 t/m3 

f 1£LO IN X • 0.,6 

L I rn~ cons ump t1 on In kO/t - 5 
. 

Aluminium for deoxidatlon - --~-

tn kO/t - 0.,3 
.. 

02 (onsumpti on in Nm3/t - 1 
.. 

I ~erractorv tining life 
.. 20 

in i 

Nitrogen content of ~teel Can be controlled bv cnotce 
.. nf o~c 

~ .. 
-~ 

•va1ues 1n braclets apply to additional stirring after 
eno of blow for ~ to 5 mtnutes . 

Hot metal with 0,4% Sl, 1.,51 Mn; 0,0801 P, 0,0201 S 
' -

FIG. 3.2 
Comparison of ~esults of Conventional LD - and 
LO·dottom Sttrrtno Process 1n 130-t-Vessel 
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FIGURE 15 
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• FIGURE 16 
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FIGURE 17 

I VAIS MAINTENANCE SERVICES 
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VOEST - M A I N T E N A N C E - S Y S T E M 
M A I N M E N U 
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••• PROGRNKS ••• 
1 INSPECTION SCMEDUlE 
2 RECORD (INSP.) 
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FIGURE 20 

[VAIS MAINTENANCE SERVICES . 

VCEsT l\\tNTENANCE SvsTEf4 
INSPECTION 

C A P A C I T Y P L A N N I N 0 

OPERATIONAL l STAIDSTlll TAR&ET Tl"ES 

DAILY 1 DAYS 14 DAY! 78 DAYS 56 DAYS 14 DAYS 161 DAYS 136 DAYS 
--1 I I I I I I 

0.00 10.70 
0.00 11.00 

0.00 44.00 33.30 ZS.70 11.50 17.00 
0.00 15.40 3.70 ZS.SO 162.50 187.60 

TOTAL TARSET TIME (HOURS) • 791.50 

Voesr MAINTENANCE SvsTEM 
LUBRICATION I 

C A P A C I T Y P L A N N I N ti 

0 P E R A T I 0 N A l l S T A N D S T I l l T A R & E J T I " E S 

DAILY 1 DAYS 14 DAYS ZI DAYS 56 DAYS 14 DAYS 168 DAYS 136 DAYS 

1---~l----~-1 1-----1--------1 1--------1--------1 

. 0.80 6.IO 2.30 31.70 6.30 13.gQ 14.40 14.40 
'·:. 0.20 11. 70 0.00 11.30 z .00 zz. 70 t.20 97 .60 

TOTAL TMSET Tittl (HOURS) • 241.30 

YOEST-ALPINE INDUSTRIAL SERVICES CODE No.: FOK. No.: 
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FIGURE 21 

V 0 EST MAINTENANCE SYSTEM 1987-02-2.1 

YOEST - ~ 0 ~ I< L 0 A 0 (INS.) 

START M~: 860421 INVENTCRf tueER: 41CXXDXm - Al'flTffffl 

CPERATICNU. 
: TOTAL m 

II. FD TO : II/HIS I F Sf If HSF l 

1 : 860421 - 860427 0 
2 : 86043 - 860504 6.oo .ao 2.70 2.50 
l : 860505 - 860511 0 
4 : 860512 - 860518 0 
5 : 860519 - 160525 0 
6 : 860526 - &0001 22.40 .ao 8.oo 8.oo 2.'IO 2.10 
7 : 860602 - 360603 0 
a : 360609 - 860615 2.so 2.20 .60 
9 : !60616 - 360622 0 

1n : 860623 - 860629 6.00 .80 
11 : 160630 - 860706 1.50 t.50 
12 : 860707 - 8607tl .60 .60 
tJ : 800714 - 860720 15.50 13.00 .80 
14 : 860721 - 860727 11.20 3.70 2.30 
t5 : 800728 - 860ao3 8.00 a.co 
16 : 800804 - 860810 2.80 2.20 .60 
17 : 860811 - 860&17 tl.40 9.69 
18 : 860818 - 860824 11.90 5.90 .80 
'9 : 160825 - 160831 25.50 25.00 
:~ : 860901 - 860907 .60 .60 
21 : 860908 - 860914 20.00 17.50 .80 
22 : 160915 - 860921 14.10 6.60 2.lO 
23 : 860922 - 860928 10.80 10.80 
24 : 800929 - 861005 3.10 2.50 .60 
25 : 861006 - 861012 9.40 7.69 
26 : 861013 - 861019 9.7~ l.70 .80 

2.70 2.50 

1.70 
2.70 2.50 

1.70 
2.70 2.50 

.50 

1.70 
2.70 2.50 

t.70 
2.70 2.50 

-------------------------------------------------
SUit Of·ltAMHOURS r 122.40 18.80 8.00 26.40 17.70 

' .. . . 
AVEf<AG\ HAAAMER REQUIRED PER WEEK 

1 F Sf Hf HSF l 

STAN>STILL 
TOTAL 
II/HRS I F Sf If HSF 

0 
0 

.60 
0 
0 

2.00 
.60 

2.10 
0 
0 

35.29 
1.50 
9.50 
2.60 
t.20 
2.10 
J.89 
4.00 
2.60· 
3.50 
l.99 
3.60 
9.40 
2.10 
1.50 

145.60 

.60 

.60 
2.10 

1.10 18.60 15.00 
1.50 
4.60 4.00 

2.60 
.00 .60 

2.10 
2.40 .60 
2.00 
1.00 1.60 
2.00 1.50 
t.50 t.60 
l.60 
3.20 l.60 2.00 

2.10 
.60 

1.60 72.00 72.00 

t.00 t.00 

.60 

.90 

.90 
t.00 t.00 

.~o 

.60 

.90 

---------------------------------------------· 
22.80 113.10 93.00 6.80 2.00 

-------------------------------------------------

145.20 131.90 101.00 Jl.20. 19.70 
-------------------------------------------------

AVERAGE "ANHOURS PER WK. 5.58 5.07 3.88 l.27 .75 
AVE "AMPOWER REQD PER WK. l 1 t 1 t 



• FIGURE 22 
• I VAIS MAINTENANCE SER·VICl!S 
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- SEMINAR PART II 

WMeWa 
MELT SHOP & COHINJOUS CASTING 

MAINTENANCE SYSTEM ,987-02-,9 

WEAICPOINT ANALYSIS PAGE- , 
Ml£: 8'0101 - 161Z11 Pl.MT INVBITCllY STlllCW: 4100000000 - 4HH9tft!I 

llVOT.11. IIMITlllY IESCllPTim ICClllEICES I D I I T I I l llllSJ 
&RMI lllT 110 ASSY gm UllT lltl m'l 
TDTM. TDTM. TDTM. mTM. TOTI. TDTM. TOTM. JOIM. 

411 
STER Pl.MT - llCllAllCAL Ill 37JJ.57 
SCIAP IAY - SCUP TIAl!ifEI CMS J 44.uo 

411102 •.2 SCIAP Tb&EI CAI I 14.0U 
41110205 •E1B01 I it.UV 
411103 11.3 SCRAP TIAISFEI CAI I IJ.00 
41110323 IEl6HT lllHE I u.uv 
411104 ••• sew TIA&EI CAI I I .llO 
41110425 SlllCX AISOIBEI UAllET ICl61 I i.uv 
4121 KllEIS - 11.I KllEI 5 12.~ 
412106 CllAl6116 SPWT COVEi I DIIVE 3 2V.X 
41210607 COVEi 3 10.)0 
412108 KllEI llATI6 EtuIPIDT 2 6l.UV 
41210802 DIIVESHAFT & IEAIIll65 I COOPl.116 t &!.UV 
41210&10 COllBUSTIIJI AIIFAI <11t p11r.sp11t •1r1trl 1 
4123 KllERS - 11.2 KllER 9 t4JO.UO 
412301 VESSEL 2 ;...uv 
41230102 SPlASll Pl.ATE f c~rtillt sp11tl t 4.W 
41230103 OOTPOUIIllfi SPOli i I )O.UQ 
412303 TILTil6 DRIVE 4 104.00 

.312 IACI 6UIDE IEAIIl65 ASSY. 1 n.uv 
Jll TOOTIEI IACI I SUSPEISilll 1 4.UV 

412306 CHAl6Illfi SIWT COVEi I DIIVE 1 llll.UV 
412Joa lllEI llATI6 Etu1P1£1T 2 izv.w 
412JOI09 AllDUCTS I VALVES 1 a.uu 
4t2Joat6 6AS SUPPLY PIPES I VALVES 1 uz.vo 
4125. 111£15 - •111 111£1 5 II.UV 
412501 VESSEL ! 2 .a.w 
4t250tOJ llUTPOUllllfi SPOUT '·:. 1 4V.uv 
41250!17 TILTilli RAii fiOT£CTI,,COVEI I I.VU 
412506 CHAl6lllfi SIWT COVEi I RIVE 1 6.00 
4125060I COVEi I 6.00 
412508 lllEI llATlllfi EtulPIDT 2 lt.uv 
41250802 DllVESHAfl '• IEAllll&S I COUPl.!11& 1 n.w 
41250lt6 6AS SUPPLY 1PIPES I VM.VES I 1l.w 
4lll Ll'I • !!!Isl' LI 16 117 .61 
4tltot LI -VESSEL. '& llATSHIB.I J 11.00 
4tlt0tot VESSEL Hll I ).UO 
4tJtot06 SftJSH PUTES (YIHlll t '·"" 4tl10t09 llATSHIRI I c11rn Ii••• I 1.uv 
413102 VESSEL Tilflll& llIVE 2 ;, . .., 
4ll10207 COUft.111& 

11 cti•'1t . I J.W 
41310217 &Wiii d111& Cta1t • li4tl ~ .N 
4 07 

11 



FIGURE 24 

I VAIS MAINTENANCE SERVICES 

INSPECTICW ('°1<1.0ADr Pl..MwING 

VOE ST MAINTENANCE·SVSTEM 1987-02.-19 

SUMMARY LIST OF INSPECTION INSTRUCTIONS 

MTE: 870101-870631 INV.NJ.: OOCXXJOOOOl-~ STATUS: S 
PA6E I l 

IIVEIT. lit. PLAIT tlVEITOIJ DESCIIPTill SOI.lit s Ill DATE AITISM n ·-· I I :-:-:-:-:-:-:-:-:-:---:-:-----
1191030000 l.C. 12 (~ri'9t CllYfJtrl OOOOOI s ll6 170609 .. ,, .6 
1191040000 8VCIET ELEVATOR S FEEDEI V-l lc1tel OOOOll s ll6 170217 ti .I 
U9W.OOOO OIAl6116 SKIP & DIIVE 000055 5 161 1705ll II 1.00 
4125030000 TILTll& DRIVE 000139 5 161 170427 ti .5 
4125030000 TIL Tlllfi DIIVE 000140 5 ll6 170427 1F,1Sf :>.uo 
4125060000 OIAl6116 SPOUT COVEi & DIIVE 000144 s ll6 1705ll ti .7 
4131110000 LAICE lllIST SYSTEll UIESTI 000169 5 ll6 170527 lf ,1Sf t.5 
4131120000 LAICE llllST SYSTEll lEASTI 000170 s ll6 170527 tf ,1Sf t.5 
4132110000 LAICE lllIST SYSTEll (1($T) 000195 s ll6 170527 lf ,tSF 1.5 
4132120000 IJICE lllIST SYSTO lEASTI 000196 s 336 170527 1F,1Sf 1.5 
4132130000 HIVE Pl.ATFOlll FOi lJllCE lllIST 000199 s ll6 170527 tf ,lSF a.oo 
4136010000 II. 15 IELTClllVEYOI 000220 s 336 170504 ti t.00 
4136050000 IAlllATEllAL MEIS & DISCllAR6E &ATES 000226 s ll6 170504 ti 4.00 
4171030000 lt.2 nltlSH CAI & IMIAL STOPPERS 000316 s 336 170427 ti .a 
4172110000 OUT60116 z• HIVE •3• 000341 s 336 170310 lf .t 
4172120000 OUT60116 Z• DIIVE •4• 000350 s ll6 170224 lf .1 
4172130000 OUT60Il6 z• DIIVE •5• G00352 s ll6 1"0224 lf .t 
4172140000 • M&llII& Z• HIVE •6• 000354 s 336 170224 lf .t 
4173110000 M60I16 z• HIVE •3• 000314 s ll6 170310 IF .t 
4171120000 M&Olllfi ZlllE DllVE •4• '000316 s ll6 170224 If .1 
4t73tJooM:. OOT&OI*i ZOllE DIIVE •5• 000311 s 336 170224 IF ,t 
4173140000 tM&Olllfi ZlllE DllVE .,. 000390 s 336 170224 lf .1 

TOTAL TAR6ET TlllE III HOUIS) •••••• 29.2 

I YOEST-ALPINE INDUSTRIAL SERVICES CODE No.: FOtl No.: 




