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The need for uninterrupted RT treatment
HeobxoaumMocTb HenpepbIBHOIO fie4YeHus
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LINAC whole life cycle cost
3aTpaTbl Ha XKU3HEHHbIN LUK YCKOPUTENS

Whole-life cost is the total expense of owning an asset over its entire life, from
purchase to disposal
* Purchase, installation and commissioning

« Running costs, maintenance and repair (also for infrastructure, HVAC, power,
etc.)

* Decommissioning

3anaTbI Ha )XU3HEHHbIN LUMKIT — 3TO CYMMapHbI€ 3aTpaTtbl HA BllagaHNE U
NCMNOJ1Ib30OBaAHWE arirapara B TeHEHUN BCEWN €ro XXNU3HU

* [lokynka, ycTaHOBKa 1 BBOA B SKCMNnyaTauuto
* Tekywme pacxogbl, 00cnyxXBaHUe N PEMOHT
* BblBO4 13 aKkcnnyaTaunm




LINAC Maintenance and repair issues
[Ipobnembl peMOHTa U 00CnyXXUBaHUSA yCKOpUTens

Due to more complex technology LINAC needs periodic maintenance and
repairs

= Lack of maintenance contract

» Lack of biomedical engineers

= Lack of funding for spare parts

» Delays due to tendering process for spare parts

B cneaoctemumn bonee CrnoXxHou TEXHONOMMU YCKOPUTENN HYXOAl0TCH B
pPeryrnsapHomM obcnyXmBaHM U PEMOHTE

= OTCcyTCTBME OOroBopa No 00CIyXMBaAHULO

= OTCyTCTBME N HEXBATKA NHXEHEPOB

= OTCyTCTBME CPEOCTB Ha MOKYIKY 3anacHbIX YacTeu

* HeobxoguMoOCTb NpoBedeHUs TeHAEePa Ha NOKYMKY 3arnacHbIX YacTemn




LINAC Maintenance and repair
PeMOHT 1 obcnyxuBaHue yckopuTtens

Different solutions
= All inclusive contract — allows setting-up guaranteed uptime 95-98%
= Basic contract and limited number of spare parts + on demand repair
= Basic contract without spares (assumes 15t line support engineer available onsite and
hospital is responsible for spare parts purchase)

Pasnn4yHble pelieHusd

= [loroBOp Mo NPUHLMMNY «BCE BKMHOYEHO» - MOXHO YCTAHOBUTb rapaHTUPOBaHHbIN MOPOr
paboTocnocobHOCTN MaLmnHbl (95-98%)

* ba3oBbI 4OroBOp Ha 0OCIyXMBaAHUE U OrpaHNUYEHHbIM HABbOP 3anacHbIX YacTen +
PEMOHT MO BbI3OBY 3a OTAENbHYIO Nnarty

* ba3oBbI JOroBop Ha obcnyxmnBaHue Oe3 3anacHbIX YacTen (noapasymMeBaeT Hannyme
NHXXEeHepa N OTBETCTBEHHOCTb OOSIbHULbI 3@ NMOKYMNKY 3arnacHbIX YacTen)




Cost of LINAC spare parts per year (own experience)
LleHa 3anacHbIX YacTeu B rog Ha ycKkopuTtenb (CBOU ONbIT)
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Cost of LINAC spare parts and maintenance per year
LleHa 3anacHbIX YacTeun n obcnyXmMBaHus B rog Ha

yCKOpUTEeIb
Total 33 linacs across 6 centres 33 ycKopuTen4da B 6 LUeHTpax
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FIGURE 2 Total parts costs for each center, averaged over a 1 year period. Costs are in Canadian dollars.



Which components?
Kakue petanu?
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LINAC Maintenance and repair costs
LleHa peMOHTa 1 06CcnyXMBaHUA yckoputens

« Extended warranty and all inclusive maintenance contracts are generally cost around 10%
per year from the LINAC purchase price

« Own hospital experience — service cost ratio (includes spare parts and labour) 4.2%

« Carlone et al. (2023) reports service cost ratio of 3.1% accross 33 LINACS. Two-thirds of
the service costs were due to labour costs, which indicate the importance of a well-trained
service technician workforce

 [MpooneHne rapaHTUM NN JOroBOPbI MO NPUHLIMMNY BCE BKNHOYEHO MOryT ctonTb 40 10% oT
CTOMMOCTW YCKOPUTENS B rof

« Ha ocHoBe onbiTa cBoero LeHTpa - 4.2% 0T CTOMMOCTU YCKOpUTENS B 1o

« Carlone et al. (2023) npnBoANT CTOMMOCTb PEMOHTA N 0DCnyXmnBaHua ana 33 YCKOpUTENEN
— B cpegHeM 3.1% OT CTOMMOCTW YyCKOPUTENS B rof




LINAC Maintenance and repair issues
[Ipobnembl peMOHTa U 00CnyXXUBaHUSA yCKOpUTens

Solutions
= Extended warranty included at linac purchase
= Spare part stock
* Funds reserve for yearly needs
= Employ biomedical engineer
| i = Framework contract for a certain amount allowing fast track spare part purchase

PeLueHus
= JlononHuUTenbHaa rapaHTus
= CKnapg 3anacHbIX YacTeun
» Hanu4yune rogoBoro 6roaKeTa Ans peMoHTa M 3arnacHbIX YacTeu
» Hanunyne GuomeagunLMHCKOro MHXeHepa B LuTaTe
* Hanu4dne pamMo4yHOro cornawleHuns ansa NoKynky 3anacHbIX Yacteu




Thank you
Cnacubo
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