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LEVEL 4 ASSESSMENT SPECIFICATION  
 

Student name:       Student ID number:  

Programme: HNC Process Operations Engineering 
  

Module: Plant Maintenance and Asset Care 
 

Module code: PCPO4005 Contribution to 
Overall Module 
Assessment (%): 

100% 

Lecturer: P R Taylor Internal Verifier: Lance Rutherford 

Assignment Title: Asset Management Word count (or 
equivalent): 

2000 

Submission 
deadline: 

10 April 2019 Return date of 
provisional marks & 
written feedback: 

15 May 2019 

Submission 
method: 

All written assessments, where practical and possible, must be submitted via Turnitin 
unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment 
specification into Turnitin or it will match many similarities with other students’ 
submissions.) 

Alternative submission method (if applicable):  
Late submission of the assessment will result in a late penalty mark.  Penalties 
for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 
0%.  Only the Extenuating Circumstances Panel may approve a change to submission 
dates. 

Academic 
honesty / 
referencing: 

Academic honesty is required. In the main body of your submission you must give credit 
to authors on whose research and ideas your work is based. Append to your submission 
a reference list that indicates the books, articles, etc. that you have used, cited or 
quoted in order to complete this assessment.   

 
Module Learning Outcomes  
(from module syllabus) 

• Explain maintenance strategies and asset care methodologies.   
 

• Select an appropriate maintenance strategy based on an assessment of the operational, 
business and legal requirements for the asset. 

 
• Develop and implement asset care improvement techniques 
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     STUDENT FEEDBACK FORM 
 
This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your 
mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on 
the achievement of the task(s), including those areas in which you have performed well and areas that would benefit 
from development/improvement. 
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1. Engagement with Literature Skills 
.   
 

 

 

 

 

 

  
 

2. Knowledge and Understanding Skills 
   
 

 

 

 

 

 

  
 

3. Cognitive and Intellectual Skills 
   
 

 

 

 

 

 

  
 

4. Practical Application Skills 
   
 

 

 

 

 

 

  
 

5. Transferable Skills for Life and Professional Practice 
   
 

 

 

 

  
 

 

 
== 

Assessment Mark (Assessment marks are subject to ratification at the 
Exam Board.  These comments and marks are to give feedback on module work 
and are for guidance only until they are confirmed. ) 

Late Submission Penalties (tick if 
appropriate) % Up to 1 week late (40% Max)  
Over 1 week late (0%)  
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InWUodXcWion. 

  

In WhiV aVVignmenW, fiYe pieceV of ZoUk Vhall be compleWed. 

The fiUVW iV a bUief e[planaWion of a S\VWem Life C\cle and hoZ iW applieV Wo diffeUenW ViWXaWionV 

ZiWhin a planW¶V life. 

The Vecond iV an oYeUYieZ of Kai]en and hoZ impUoYemenW WechniTXeV can be applieV Wo 

ZoUkplaceV. 

The WhiUd iV a bUief VXmmaU\ of a ToWal PUodXcWiYe MainWenance plan and iWV ke\ pUincipleV. 

The foXUWh Zill coYeU a Vimple MainWenance SWUaWeg\ foU a ZaWeU VXppl\ V\VWem. 

And finall\ Whe fifWh Zill encompaVV an AVVeW CaUe AVVeVVmenW foU an iWem of planW ZiWhin The FiUVW 

Milk CheeVe Compan\ LWd. 
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InWUodXcWion. 

  

The pXUpoVe of WhiV VecWion of Whe AVVignmenW iV Wo bUiefl\ e[plain ZhaW Whe S\VWem Life C\cle of a 

piece of planW oU eTXipmenW iV and hoZ WhiV AVVeW ManagemenW SWUaWeg\ ZoUkV aW Whe diffeUenW 

VWageV of a planW¶V life. 
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TaVk 1 : S\VWem Life C\cle 

 

A S\VWem Life C\cle iV Whe WeUm XVed Wo deVcUibe Whe ³being´ of a piece of planW oU eTXipmenW. ThiV 

being VWaUWV fUom Whe fiUVW concepW and deVign and onl\ endV ZiWh Whe UemoYal and diVpoVal of Vaid 

eTXipmenW.  

Upon Whe deciVion WhaW a neZ piece of eTXipmenW iV UeTXiUed, Whe baVicV of a S\VWem Life C\cle 

beginV. The UeTXiUemenWV of ZhaW Whe eTXipmenW mXVW do and Whe condiWionV ZiWhin Zhich iW mXVW 

ZoUk aUe knoZn and Whe eTXipmenW iV deVigned Vo aV Wo compleWe WheVe UeTXiUemenWV and 

ZiWhVWand WheVe condiWionV.  

ThiV piece of planW ma\ be an off Whe Vhelf iWem and W\pical of Whe indXVWU\ VWandaUd, bXW iW ma\ alVo 

be UaWheU diffeUenW in naWXUe. So knoZing Whe baVic needV of Whe planW Zill help deWeUmine Zhich 

iWem of planW ZoXld be VXiWable Wo pXUchaVe. ThiV Zill help Wo deYelop fXUWheU MainWenance 

SWUaWegieV and indicaWe Zhich ZoXld be Whe moVW effecWiYe foU WhiV planW. 

Once Whe planW haV been pXUchaVed and inVWalled, iW Zill UeTXiUe commiVVioning. DXUing WhiV phaVe 

of Whe planW¶V life, iW Zill be checked Wo enVXUe WhaW iW peUfoUmV aV peU Whe cXVWomeU UeTXiUemenWV. 

WhilVW WhiV mighW noW giYe a 100% gXaUanWee of longeYiW\, iW Zill giYe Vome UeaVVXUance WhaW Whe 

planW iV fiW foU pXUpoVe. 

The OpeUaWion and MainWenance of Whe planW goeV hand in hand WhUoXgh Whe main paUW of iWV life 

Vpan. A Ueliable and efficienW planW opeUaWion cannoW be achieYable ZiWhoXW a VXcceVVfXl 

mainWenance VWUaWeg\ foU Whe planW. HaYing an effecWiYe mainWenance VWUaWeg\ on Whe planW Zill 

alloZ foU beWWeU and longeU UXnning hoXUV and in WXUn a beWWeU oXWpXW fUom Whe planW. ThiV VecWion of 

Whe S\VWem Life C\cle Zill haYe Whe moVW focXV and XVe of Whe planW. 

Finall\, once Whe planW geWV Wo a poinW ZheUe iW¶V opeUaWion and / oU mainWenance becomeV 

ineffecWiYe oU moVW coVWl\ Whan UeplacemenW, Whe planW Zill be decommiVVioned and UemoYed. ThiV 

doeVn¶W end Whe S\VWem Life C\cle aV Whe planW mXVW be pUopeUl\ diVpoVed of aV Zell. DiVpoVing of 

Whe eTXipmenW Zill poVVibl\ UeWXUn fXndV Wo Whe compan\ Vo iV an impoUWanW VWep Wo noW miVV. 
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RefeUenceV 

 

Science DiUecW WebViWe : hWWpV://ZZZ.VciencediUecW.com/WopicV/compXWeU-Vcience/V\VWem-life-c\cle 

: ViViWed MaUch 2020 
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InWUodXcWion. 

  

In WhiV paUW of Whe AVVignmenW, a UepoUW on Whe meWhodV of Kai]en Zill be ZUiWWen and hoZ WhiV can 

be XVed ZiWhin IndXVWUial FacWoUieV. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PDJH 12 RI 32  AXWKRU¶V NDPH : MDWWKHZ 7KRPDV 

TaVk 2 : ImpUoYemenW TechniTXeV ± Kai]en 

 

Kai]en iV a JapaneVe conWinXoXV impUoYemenW VWUaWeg\ XVed in man\ manXfacWXUing bXVineVVeV. 

The WeUm iWVelf meanV ³Change foU Whe BeWWeU´ and can be bUoken doZn inWo 4 VWepV. Plan-Do-

Check-AcW. 

 
SWep Meaning 

Plan 

ThiV VWep XVXall\ beginV ZiWh compleWing Whe 5S. The 5S iV an oUganiVing WechniTXe Vo knoZn afWeU Whe fiYe 
JapaneVe ZoUdV SeiUi (Wo VoUW), SeiWon (Wo oUganiVe), SeiVo (Wo clean), SeikeWVX (Wo VWandaUdiVe) and 

ShiWVXke (Wo VXVWain) WhaW make Xp iWV meWhodolog\. PeUfoUming WhiV VWaUW alloZV Whe planW Wo be UeVeW Wo a 
clean VWaUWing poinW and enVXUe WhaW iW¶V opeUaWed Wo a VWandaUdiVed pUocedXUe. IW alVo alloZV foU Whe 

idenWificaWion of oppoUWXniWieV Wo impUoYe Whe pUoceVV and plan hoZ Wo implemenW Whem. 
Do FoU WhiV Vecond VWep, Whe planV diVcXVVed and agUeed in Whe Plan VWage aUe implemenWed and begXn 

Check Ne[W iV Whe Check VWep. HeUe Whe pUoceVV iV checked again ZiWh Whe neZ pUocedXUeV in place and an UeVXlWV 
aUe compaUed Wo pUeYioXV Wo Vee if iW haV been a VXcceVV oU noW 

AcW Finall\ iV Whe AcW VWep. HeUe Whe UeVXlWV of Whe Check VWep aUe anal\Ved and adjXVWmenWV made Wo fXUWheU 
enhance Whe UeVXlWV. 

Table : Kai]en¶V 4 SWepV and WheiU MeaningV 
 

ThiV VWUaWeg\ can be Uolled oXW Wo an\ indXVWU\ VeWWing, ZheWheU iW be a Zhole planW oU jXVW a Vingle 

piece of planW. The planW ZoXld need Wo XndeUgo a cleaning ZindoZ ZheUe Whe 5S meWhodolog\ 

can begin and alVo VWandaUd opeUaWing pUocedXUeV pXW inWo place and WUained oXW. WhilVW being 

done, an\ oppoUWXniWieV VhoXld be idenWified and an acWion plan pXW inWo place Wo benefiW fUom Whem. 

Once WhiV haV been done and Whe planW iV UXnning again, Whe neZ plan needV Wo be implemenWed 

and UegXlaUl\ checked and UeVXlWV WUacked. 

Finall\ afWeU a VeW peUiod of Wime, Whe UeVXlWV ZoXld need Wo be anal\Ved and a deciVion made on 

hoZ Wo impUoYe on Whem again.  

ThiV WechniTXe can be compleWed oYeU and oYeU again acUoVV indiYidXal pieceV of eTXipmenW oU 

plan oU eYen acUoVV Zhole pUodXcWion lineV oU facWoUieV. Each Wime impUoYing Whe pUocedXUeV ZiWh 

Whe XlWimaWe aim of achieYing 100% efficienc\ fUom Whe planW. 
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RefeUenceV 

 

WhaW iV Kai]en WebViWe : hWWpV://ZZZ.kai]en.com/ZhaW-iV-kai]en.hWml : ViViWed MaUch 2020 

 

WhaW iV Kai]en YoXTXbe : hWWpV://ZZZ.\oXWXbe.com/ZaWch?Y=[pELPDY82dV : ViViWed MaUch 2020 
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InWUodXcWion. 

  

FoU WhiV paUW of Whe AVVignmenW, a VXmmaU\ of ToWal PUodXcWiYe MainWenance and hoZ WhiV meWhod 

of mainWenance can be XVed baVed on iWV ke\ pUincipleV. 
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TaVk 3 : ToWal PUodXcWiYe MainWenance 

 

ToWal PUodXcWiYe MainWenance iV MainWenance SWUaWeg\ WhaW aimV Wo incUeaVe opeUaWional 

effecWiYeneVV ZhilVW alVo achieYing ]eUo defecWV, accidenWV oU bUeakdoZnV WhUoXgh a V\VWem of 

mainWaining and impUoYing Whe Zhole planW oU pUoceVV WhUoXgh deYeloping and enhancing all 

aVpecWV of Whe planW oU pUoceVV, iWV opeUaWoUV, iWV meWhod of opeUaWion and alVo Whe meWhod and 

TXaliW\ of Whe mainWenance peUfoUmed on iW. 

ToWal PUodXcWiYe MainWenance XVeV a nXmbeU of ke\ pUincipleV Wo enVXUe WhaW Whe PlanW ZoUkV Wo iWV 

fXll effecWiYeneVV ZhilVW alVo minimiVing mainWenance and opeUaWionV coVWV and incUeaVing planW 

UeliabiliW\. TheUe aUe eighW ke\ pUincipleV of ToWal PUodXcWiYe MainWenance Zhich aUe VeW oXW in Whe 

Table beloZ. 

 
PUinciple Meaning 

AXWonomoXV 
MainWenance 

The main focXV of WhiV pUinciple iV Wo geW Whe planW OpeUaWoUV Wo begin Wo Wake oZneUVhip of Whe planW. 
ThiV iV done b\ geWWing Whe OpeUaWoUV Wo XndeUVWand WheiU planW b\ WhoUoXghl\ obVeUYing iW and 

caUU\ing oXU UoXWine checkV and Vimple mainWenance WaVkV and UepaiUV. B\ doing WhiV, an\ 
abnoUmaliWieV in Whe opeUaWion of Whe planW VhoXld be noWiced TXickl\ and pXW UighW befoUe an\ defecW 

Wo Whe pUodXcW occXUV. 

Planned 
MainWenance 

The Planned MainWenance pUinciple focXVeV iWVelf on enVXUe WhaW neceVVaU\ mainWenance iV caUUied 
oXW ZiWhin VeW Wime fUeTXencieV, i.e. a monWhl\ WaVk being caUUied oXW. TheVe Planned MainWenance 
WaVkV can be of an\ fUeTXenc\ (hoXUl\, dail\, Zeekl\, annXal) and can YaU\ in VkillVeW. Some WaVkV 

can be caUUied oXW b\ Whe OpeUaWion ZhilVW oWheUV mighW need SiWe EngineeUV oU eYen dedicaWed 
ConWUacW EngineeUV Wo compleWe. B\ doing WhiV Whe UaWe of planW failXUeV Zill be UedXced Wo Whe poinW 
of pUedicWing a failXUe befoUe iW occXUV and peUfoUming an acWion (VXch aV Ueplacing Whe iWem) befoUe 

Vaid failXUe. 

FocXVed 
ImpUoYemenW 

ThiV pUinciple aimV Wo giYe indiYidXal planW opeUaWoUV Whe XndeUVWanding foU Zh\ mainWenance iV 
being peUfoUmed. ThiV coXld be a Vimple ³BenefiWV Y LoVVeV´ e[planaWion, oU coXld eYen inclXde a 
gUoXp diVcXVVion of OpeUaWoUV, MainWenance SWaff and ManagemenW. InclXded in WhiV ZoXld be a 

deciVion on ZheWheU Whe iWem iV ZoUWh UepaiUing, oU VhoXld WheUe be a need Wo Ueplace. 

EaUl\ 
ETXipmenW 

ManagemenW 

ThiV main focXV of WhiV pUinciple iV Wo enVXUe WhaW Whe planW iV VXiWable foU Whe WaVk WhaW iW¶V UeTXiUed Wo 
do. ThiV needV Wo be peUfoUmed pUioU Wo pXUchaVing Whe eTXipmenW and needV Wo alVo coYeU 

MainWenance UeTXiUemenWV aV Zell.  NoW peUfoUming WhiV acWion coXld UeVXlW in a planW XnVXiWable foU 
XVe in Whe pUoceVV oU one WhaW iV difficXlW Wo mainWain. 

QXaliW\ 
MainWenance 

QXaliW\ MainWenance iV aboXW enVXUing WhaW Whe PUoceVV UXnV aW ma[imXm effecWiYeneVV all Whe Wime 
ZiWhoXW a defecWV oU doZngUade. The S\VWem ma\ VWill pUodXce, bXW if iW¶V noW pUodXcing aW nominal 

Vpeed oU TXaliW\, When addiWional mainWenance oU opeUaWional checkV need Wo be caUUied oXW. 

EdXcaWion and 
TUaining 

The EdXcaWion and TUaining pUinciple focXVeV on enVXUe all peUVonV opeUaWing and mainWaining Whe 
planW aUe VXiWable WUained Wo caUU\ oXW WheiU WaVkV. IW alVo enVXUeV WhaW a VWandaUd pUocedXUe iV 

folloZed foU all opeUaWional and mainWenance UeTXiUemenWV. 

SafeW\, HealWh 
and 

EnYiUonmenW 

A ke\ focXV foU all indXVWU\ iV noW jXVW Whe VXcceVVfXl and efficienW UXnning of Whe planW, bXW alVo foU 
Whe planW Wo be UXn Vafel\. ThiV pUinciple focXVeV on WhaW Vide of Whe ToWal PUodXcWiYe MainWenance 

VWUaWeg\ and enVXUeV WhaW all WaVkV aUe UXn Vafel\ foU WhoVe UXnning Whe planW and WhoVe ZoUking on iW 
and alVo Whe enYiUonmenW aUoXnd Whe planW iVn¶W damaged b\ Whe pUoceVVeV. 

Office / Admin 
TPM 

The aim of WhiV pUinciple iV Wo enVXUe WhaW Whe UeVXlWV of Whe oWheU ke\ pUincipleV aUe logged and XVed 
Wo help conWinXing impUoYing Whe pUoceVV. WiWhoXW docXmenWing Whe deWailV of ZhaW ZoUkV and ZhaW 
doeVn¶W ZiWhin Whe pUoceVV, iW Zill oYeU Wime become blXUUed and iW ZoXld be eaVieU Wo miVV impoUWanW 

infoUmaWion. 
Table : ToWal PUodXcWiYe MainWenance¶V 8 PUincipleV and WheiU MeaningV 
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RefeUenceV 

 

PlanW MainWenance WebViWe : hWWp://ZZZ.planW-mainWenance.com/aUWicleV/Wpm_inWUo.VhWml : ViViWed 

MaUch 2020 

 

³Beginning EngineeUV ToWal PUodXcWiYe MainWenance´ YoXTXbe : 

hWWpV://ZZZ.\oXWXbe.com/ZaWch?Y=ZnjVQhB56cI : ViViWed MaUch 2020 

 

³LeaUn WhaW ToWal PUodXcWiYe MainWenance iV´ YoXTXbe : 

hWWpV://ZZZ.\oXWXbe.com/ZaWch?Y=YZY0ZL3i]bE : ViViWed MaUch 2020 

 

³ToWal PUodXcWiYe MainWenance´ YoXTXbe : hWWpV://ZZZ.\oXWXbe.com/ZaWch?Y=FWK8RAjYOdg : 

ViViWed MaUch 2020 
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InWUodXcWion. 

  

WiWhin WhiV VecWion of Whe AVVignmenW, a deWailed MainWenance SWUaWeg\ Zill be diVcXVVed foU a 

WaWeU SXppl\ S\VWem. ThiV Zill coYeU WZo MainWenance SWUaWegieV and Whe pUoV and conV of each 

aV Zell aV ZhaW MoniWoUing ETXipmenW WhaW coXld be XVed Wo aVViVW. 
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TaVk 4 : MainWenance SWUaWeg\ 

 

FoU Whe beloZ inVWallaWion, ZhaW MainWenance SWUaWeg\ ZoXld be beVW, RXn Wo FailXUe oU Planned 

MainWenance? 

 
PicWXUe : DXW\ / SWandb\ PXmp ConfigXUaWion Wo SXppl\ Cooling WaWeU Wo Chemical PUoceVV VeVVel 
 

FoU WhiV inVWallaWion, WheUe aUe a nXmbeU of diffeUence MainWenance SWUaWegieV WhaW coXld ZoUk bXW 

WhiV UepoUW Zill focXV on ZheWheU a RXn Wo FailXUe oU Planned MainWenance SWUaWge\ ZoXld ZoUk 

beVW. 

In oUdeU Wo gaWheU baVeline daWa foU Whe neZ inVWallaWion, a nXmbeU of iWemV mXVW be checked and 

UecoUded. TheUe aUe a nXmbeU of diffeUenW Za\V of collecWing Whe UeTXiUed infoUmaWion and good 

poinWV and bad foU each. ThiV infoUmaWion iV VhoZn beloZ in a Wable. 
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Reading DeYice ReaVon 

VibUaWion 

Handheld 
VibUaWion 
Ana\liVeU 

UVing a Handheld VibUaWion Ana\liVeU Zill alloZ Whe EngineeU / OpeUaWoU Wo Wake 
VibUaWion UeadingV aW Whe pXmp. ThiV iV a TXick, cheap Za\ of collecWing Whe daWa 

UeTXiUed. HoZeYeU, iW UeTXiUeV WUaining Wo XVe WhiV eTXipmenW, and all fXWXUe UeadingV 
mXVW be Waken fUom Whe Vame VpoW Wo enVXUe accXUac\. 

PeUmamenW 
VibUaWion 
SenVoU 

InVWalling a PeUamenW VibUaWion SenVoU on Whe PXmp Zill mean WhaW Whe YibUaWion 
leYelV can be Waken 24/7. ThiV can in WXUn be connecWed Wo a ViWe SCADA V\VWem and 

moniWoUed and / oU haYe aXWomaWic alaUmV VeW Xp. ThiV iV hoZeYeU coVWl\ Wo VeW Xp. 

RXnning 
TempeUaWXUe 

Handheld 
TempeUaWXUe 

PUobe 

UVing a Handheld TempeUaWXUe PUobe iV TXick, cheap Za\ of collecWing Whe VWandaUd 
UXnning Wemp of each pXmp. HoZeYeU, Whe pUobe coXld UeTXiUe WUaining Wo XVe. 

PeUmamenW 
TempeUaWXUe 

SenVoU 

InVWalling a PeUamenW TempeUaWXUe SenVoU Zill mean WhaW Whe WempaUWXUe can be 
Waken 24/7 foU each pXmp. The\ coXld alVo be connecWed Wo a ViWe SCADA V\VWem 

and moniWoUed and / oU haYe aXWomaWic alaUmV VeW Xp. ThiV iV of a high coVW Wo VeW Xp. 

NoiVe Handheld 
Decibel MeWeU 

RXnning Xp each pXmp in WXUn ZiWh a decibel meWeU ne[W Wo iW Zill VhoZ on Whe meWeU 
Whe VWandaUd noiVe leYelV Zhen each pXmp iV UXnning. An\ chanceV in Whe noiVe leYel 

can be Veen if WhiV WeVW iV UepeaWed aW laWeU daWeV. 

FloZ RaWe 
FloZmeWeUV 
inVWalled on 

LineV 

InVWalling FloZmeWeUV afWeU each pXmp Zill giYe Whe UaWe aW Zhich Whe ZaWeU iV floZing 
afWeU Whem. ThiV can be done ZiWh a local diVpla\, oU connecWed Wo a ViWe SCADA 

V\VWem and moniWoUed fUom an\ZheUe. 

PUeVVXUe PUeVVXUe 
SenVoUV 

InVWalling a PUeVVXUe SenVoU befoUe and afWeU each pXmp Zill VhoZ Whe DiffeUenWal 
PUeVVXUe acUoVV Whe line. ThiV can be XVefXl in indicaWing an\ leakV on Whe pXmp. 

Table : PUoV and ConV foU collecWing BaVeline DaWa foU DXW\ / SWandb\ PXmp ConfigXUaWion 

 

BoWh Whe YibUaWion leYelV and WempeUaWXUe can be collecWed XVing eiWheU a handheld oU 

peUmemmenWl\ inVWalled YibUaWion ana\liVeU. Depending on Whe impoUWance of Whe inVWallaWion, iW 

mighW be decided Wo Vpend addiWional and inVWall a peUmamenW deYice WhaW UecoUdV WhiV infoUmaWion 

can be VeW Wo alaUm on a ViWe SCADA V\VWem VhoXld iW deYiaWe fUom VeW paUameWeUV. HoZeYeU WhiV 

e[WUa e[penVe mighW noW be aYailable Vo iW mighW be neVVacaU\ Wo collecW WhiV infoUmaWion XVing a 

hand held deYice.  

AV Whe inVWallaWion haV WZo pXmpV, iW iV enWiUel\ poVVible Wo UXn PXmp 1 Wo failXUe befoUe VZiWching 

oYeU Wo PXmp 2. If WheUe iV liWWle impoUWance in keeping a VWead\ floZ Wo Whe PUoceVV VeVVel, iW ZoXld 

be OK Wo UXn Whe fiUVW pXmp XnWil failXUe and When VZiWch Whe backXp pXmp on aW WhiV Wime. HoZeYeU 

if Whe floZ iV impoUWanW, When WhiV meWhod beginV Wo haYe flaZV. 

The main flaZ Wo WhiV plan ZoXld be WhaW fUom Whe poinW of failXUe of PXmp 1, if Whe aUea iV 

Xnmanned oU liWWle moniWoUed, Whe failXUe ZoXldn¶W be noWiced XnWil Whe PUcoeVV VeVVel beginV Wo 

loVe ZaWeU leYel. B\ WhiV Wime, WheUe coXld be caWaVWUophic pUoblemV ZiWhin Whe PUoceVV WhaW coXld 

lead Wo PUodXcW being loVW. AlVo leaYing a VWandb\ pXmp idle foU Woo long coXld caXVe iW Wo Vei]e, 

WhXV UendeUing iW XVeleVV Zhen iW iV UeTXiUed. 

AnoWheU opWion foU WhiV VeW Xp ZoXld be Wo XVe a Planned MainWenance VWUaWeg\. WiWhin WhiV 

VWUaWeg\, UegXlaU inVpecWionV and checkV can be made Wo Whe VeW Xp and alVo compleWe UoXWine 

VZiWch oYeUV beWZeen Whe pXmpV Wo enVXUe eTXal UXnning and noW alloZ one pXmp Wo idle foU Woo 

long. 
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An e[ample of WhiV ZoXld be Zeekl\ inVpecWion of Whe UXnning pXmp ZiWh Vome condiWion 

moniWoUing checkV, ZiWh monWhl\ VZiWch oYeU Wo Whe VecondaU\ pXmp and annXal oYeUhaXl of boWh 

pXmpV (poVVibl\ offVeW b\ half iWV noUmal UXn lengWh Wo Whe VecondaU\ pXmp). 

A flaZ ZiWh Whe Planned MainWenance SWUaWeg\ coXld be WhaW Whe SWUaWeg\ iV Woo laUge foU Whe 

UeVoXUce Wo manage. ThiV Zill lead Wo Vome TaVkV poVVibl\ being miVVed dXe Wo Whem being a 

loZeU pUioUiW\ oU done in a UXVhed and pooU VWandaUd. UlWimaWel\ WhiV ZoXld UXn Whe UiVk of planW 

failXUeV. 

When compaUing boWh SWUaWegieV, neiWheU iV peUfecW bXW boWh haYe an aUgXmenW aV being Whe UighW 

SWUaWeg\ Wo XndeUWake. The main jXVWificaWion foU Zhich SWUaWeg\ iV coUUecW lieV in Whe impoUWance of 

Whe floZ Wo Whe PUoceVV VeVVel. The gUeaWeU Whe impoUWance WhaW WhiV floZ UemainV VWead\ and 

XninWeUUXpWed, Whe gUeaWeU Whe lean WoZaUdV a Planned MainWenance SWUaWeg\. ObYioXVl\, fUom WhiV 

VWaWemenW, Whe oppoViWe mXVW alVo be WUXe, Whe leVV impoUWance, Whe gUeaWeU Whe lean WoZaUdV a RXn 

Wo FailXUe SWUaWeg\. 

An\ inVWallaWion WhaW comeV ZiWh a DXW\ / SWandb\ aUUangemenW iV likel\ Wo be of impoUWance Wo Whe 

PUoceVV; aV VXch Whe Planned MainWenance SWUaWeg\ ZoXld be Whe beWWeU opWion.  

UVing a Planned MainWenance SWUaWeg\ ZoXld be beWWeU foU Whe opeUaWion of Whe planW aV WheUe 

ZoXld neYeU be a peUiod of no floZ. Each PXmp Zill be UoXWinel\ inVpecWed and VeUYiced and 

enVXUed WhaW aW leaVW one iV alZa\V online and UXnning. An\ mainWenance ZoUkV ZoXld be able Wo 

be XndeUWaken ZiWhoXW Whe pUoceVV being compUomiVed. 

To aVViVW in making Whe opeUaWion of WhiV planW a VXcceVV, Whe Planned MainWenance foU WhiV 

inVWallaWion mXVW be fed inWo Whe MainWenance Plan foU Whe enWiUe pUoceVV and Whe Plan pXW WogeWheU 

Vo aV Wo enVXUe focXV iV giYen Wo Whe Zhole planW. RXnning a MainWenance Team Woo haUd coXld 

UeVXlW in WaVkV being miVVed oU UXVhed Zhich coXld lead Wo XnVafe pUacWiceV and XlWimaWel\ injXUieV. 

ThiV fUom a bXVineVV and HealWh and SafeW\ YieZpoinW ZoXld mean WhaW Whe MainWenance Team iV 

UXnning coUUecWl\ and pXWWing Whe focXV onWo Whe coUUecW iWemV. IW alVo enVXUeV WhaW no XnVafe 

pUacWiceV can happen dXe Wo UXVhed jobV. 

UVing a VeW WhoXghW oXW Planned MainWenance SWUaWeg\ ZoXld help giYe Whe bXVineVV Whe beVW 

UeWXUn on WhiV inVWall. 
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LeaUneU Name : MaWWheZ ThomaV. 

 

CoXUVe : HNC PUoceVV OpeUaWionV EngineeUing, YeaU 1. 

 

ModXle Code : PCPO4005. 

 

ModXle Name : PlanW MainWenance and AVVeW CaUe. 

 

TaVk 5 : AVVeW CaUe AVVeVVmenW 
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ConWenWV Page 

  

SecWion Page 

TaVk 5 : AVVeW CaUe AVVeVVmenW 25 

 ConWenWV Page 26 

 InWUodXcWion 27 

 TaVk 5 : AVVeW CaUe AVVeVVmenW 28 
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InWUodXcWion. 

  

FoU WhiV laVW paUW of Whe AVVignmenW, an AVVeW CaUe AVVeVVmenW foU a piece of planW ZiWhin The 

FiUVW Milk CheeVe Compan\ LWd Zill be compleWed. ThiV Zill coYeU infoUmaWion fUom Whe 

ManXfacWXUeUV and HiVWoUical KnoZledge Wo alloZ foU a MainWenance SWUaWeg\ Wo be pUodXced WhaW 

Zill enVXUe Whe VmooWh and efficienW UXnning of Whe PlanW. FUom WhiV AVVeVVmenW an ImpUoYemenW 

Plan Zill be deYeloped and a meWhod of implemenWing iW Zill alVo be diVcXVVed. 
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TaVk 5 : AVVeW CaUe AVVeVVmenW 

 

The BlockmaVWeU iV an aged piece of ETXipmenW ZiWhin The FiUVW Milk CheeVe Compan\ LWd. IWV 

Uole ZiWhin Whe PUodXcWion Line iV Wo bo[ Xp 20Kg blockV of CXUd inWo CaUdboaUd. ThiV piece of 

ETXipmenW iV cXUUenWl\ manned 24/7 b\ an OpeUaWoU Zho loadV Whe CaUdboaUd inWo Whe Machine 

and enVXUeV Whe Weighing and Labelling PUoceVV ZoUkV coUUecWl\. Planned MainWenance iV b\ 

VWandaUd compleWed b\ one of Whe foXU EngineeUing TeamV on SiWe Zho ZoUk on a 4on 4off paWWeUn. 

An\ PUioUiW\ WaVkV ZoXld hoZeYeU be picked Xp b\ Whe Team on SiWe aW Whe Wime. 

A failXUe on Whe BlockmaVWeU PlanW ZoXld YeU\ TXickl\ caXVe UamificaWionV fXUWheU back Xp Whe 

PUodXcWion Line Vo iW iV YiWal WhaW Whe PlanW haV ZeUo DoZnWime.  TheUe aUe a nXmbeU of 

ComponenWV on Whe BlockmaVWeU WhaW coXld fail and a Wable beloZ VhoZV WheiU VeYeUiW\ foU Whe 

BXVineVV.  

 

ComponenW 
FacWoU 1 FacWoU 2 FacWoU 3 FacWoU 4 ToWal ScoUe 

(1[2[3[4) RiVk Wo PUodXcW 
ConWaminaWion 

RiVk Wo PUodXcW 
LoVV 

RiVk Wo OpeUaWoU 
SafeW\ Time Wo RepaiU 

InleW ConYe\oU 1 1 1 2 2 
InleW PXVheU 

C\lindeU 1 1 1 3 3 

Main DUiYe Chain 1 1 1 5 5 
SWaWion 1 

CaUdboaUd 
DUoppeU C\lindeU 

1 1 1 3 3 

SWaWion 1 
CaUdboaUd 

PXVheU C\lindeU 
1 1 1 3 3 

SWaWion 1 GlXe 
GXn 1 1 3 4 12 

SWaWion 1 GlXe 
HoVe 1 1 4 4 16 

SWaWion 2 
CaUdboaUd 

DUoppeU C\lindeU 
1 1 1 3 3 

SWaWion 2 
CaUdboaUd 

PXVheU C\lindeU 
1 1 1 3 3 

SWaWion 2 GlXe 
GXn 1 1 3 4 12 

SWaWion 2 GlXe 
HoVe 1 1 4 4 16 

OXWleW PXVheU 
C\lindeU 1 1 1 3 3 

OXWleW ConYe\oU 1 1 1 2 2 
GlXe Tank 1 1 4 4 16 

Table : PlanW AVVeVVmenW foU Whe BlockmaVWeU PlanW aW The FiUVW Milk CheeVe Compan\ LWd 
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FacWoU ScoUe 
1 2 3 4 5 

RiVk Wo PUodXcW 
ConWaminaWion 

FailXUe Wo 
ComponenW Zill 
noW caXVe a UiVk 
Wo ConWaminaWion 

of PUodXcW 

FailXUe Wo 
ComponenW Zill 

be Xnlikel\ caXVe 
a UiVk Wo 

ConWaminaWion of 
PUodXcW 

FailXUe Wo 
ComponenW Zill 
poVVibl\ caXVe a 

UiVk Wo 
ConWaminaWion of 

PUodXcW 

FailXUe Wo 
ComponenW Zill 

definiWel\ caXVe a 
UiVk Wo 

ConWaminaWion of 
PUodXcW 

FailXUe Wo 
ComponenW Zill 

definiWel\ caXVe a 
UiVk Wo 

ConWaminaWion of 
PUodXcW and be 

XnWUaceable 

RiVk Wo PUodXcW 
LoVV 

FailXUe Wo 
ComponenW Zill 
noW caXVe a UiVk 
Wo PUodXcW LoVV / 

DoZngUade 

FailXUe Wo 
ComponenW Zill 

be Xnlikel\ caXVe 
a UiVk Wo PUodXcW 

LoVV / 
DoZngUade 

FailXUe Wo 
ComponenW Zill 
poVVibl\ caXVe a 
UiVk Wo PUodXcW 

LoVV / 
DoZngUade 

FailXUe Wo 
ComponenW Zill 

definiWel\ caXVe a 
UiVk Wo PUodXcW 

LoVV / 
DoZngUade 

FailXUe Wo 
ComponenW Zill 
caXVe a loVV of 
oYeU a Da\ of 

PUodXcWion 

RiVk Wo OpeUaWoU 
SafeW\ 

FailXUe Wo 
ComponenW Zill 

noW caXVe SafeW\ 
a UiVk Wo OpeUaWoU 

FailXUe Wo 
ComponenW Zill 
be Xnlikel\ Wo 

caXVe SafeW\ a 
UiVk Wo OpeUaWoU 

FailXUe Wo 
ComponenW Zill 
poVVibl\ caXVe a 

SafeW\ UiVk Wo 
OpeUaWoU 

FailXUe Wo 
ComponenW Zill 

definiWel\ caXVe a 
UiVk Wo Whe SafeW\ 
of Whe OpeUaWoU 

FailXUe Wo 
ComponenW Zill 
definiWel\ caXVe 

haUm Wo Whe 
OpeUaWoU 

Time Wo RepaiU 

Time Wo RepaiU 
failed 

ComponenW iV 
minimal (leVV 

Whan 10minV) and 
Zill noW diVUXpW 

PUodXcWion 

Time Wo RepaiU 
failed 

ComponenW iV 
minimal (leVV 

Whan 10minV) bXW 
Zill diVUXpW 
PUodXcWion 

Time Wo RepaiU 
failed ComponenW 

iV gUeaWeU Whan 
10minV bXW leVV 
Whan an hoXU. 

PUodXcWion Zill be 
halWed. 

Time Wo RepaiU 
failed ComponenW 
iV gUeaWeU Whan an 

hoXU bXW leVV 
Whan 2hoXUV. 

PUodXcWion Zill be 
halWed. 

Time Wo RepaiU 
failed 

ComponenW iV 
gUeaWeU Whan 

2hoXUV. 
PUodXcWion Zill 

be halWed. 
Table : ScoUe CaUd foU PlanW AVVeVVmenW 

 

UndeUVWanding WhiV daWa, iW¶V eaV\ Wo poinW oXW Whe higheU UiVk iWemV and WhiV can be XVed Wo help 

deYelop Whe V\VWem of caUe giYen Wo Whe AVVeW.  

EnVXUing WhaW WhiV impoUWanW piece of PlanW iV kepW Wo ZeUo DoZnWime iV a job of boWh OpeUaWoUV and 

MainWenance. NeiWheU can compleWe WhiV WaVk alone. FUom an OpeUaWionV poinW of YieZ, a nXmbeU of 

WaVkV can be done WhaW can keep Whe PlanW clean and pUeYenW BUeakdoZnV dXe Wo debUiV. CXUUenWl\ 

Whe OpeUaWoUV ZiWhin WhiV AUea onl\ clean Whe planW once a VhifW. ThiV iV leading Wo a bXild-Xp of 

CaUdboaUd DXVW Zhich iV dU\ing oXW lXbUicaWed C\lindeUV and caXVing Whem Wo ZeaU. MainWenance 

can alVo compleWed Planned MainWenance TaVkV and SeUYicing Wo keep Whe PlanW UXnning. The 

EngineeUing Team UeVponVible foU Whe Planned MainWenance on Whe BlockmaVWeU cXUUenWl\ caUUieV 

oXW a UoXWine InVpecWion eYeU\ 8 da\V, coYeUing iWemV aV VeW oXW in Whe Wable beloZ. 
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Make YiVXal inVpecWion of Whe machine foU looVe panelV 
gXaUdV and oil leakV DUain glXe Wank of glXe and flXVh ZiWh VolYenW 

Check all nXWV and VcUeZV foU WighWneVV Check WempeUaWXUe conWUolleUV on Whe glXe XniW 
Clean faceV of infUa-Ued VZiWcheV InVpecW all glXe gXn hoVeV and ZiUing foU ZeaU 
Check moWoUV aUe fiUml\ VecXUed Change of glXe filWeU if needed 
LXbUicaWe all WUanVmiVVion chainV Check dUiYe chain WenVion 

Check n\lon UolleUV and appl\ lighW oil Wo Whe beaUingV Check all holding doZn bolWV 
Check moWoU geaU bo[eV foU oil Check all VZiWcheV aUe ZoUking coUUecWl\ 

RemoYe YacXXm padV and check foU an\ debUiV and 
clean filWeUV. Replace if neceVVaU\ Check oil leYelV 

DUain ZaWeU fUom pUeVVXUe UegXlaWoU SpUa\ gUeaVe all chainV 
Top Xp aiU lXbUicaWoUV XVed in conjXncWion ZiWh Whe aiU 

pUeVVXUe UegXlaWoUV Add gUeaVe Wo all gUeaVe poinWV (gUeaVe nippleV) 

DUain and clean filWeU XniW of aiU lXbUicaWoU InVpecW all elecWUical ZiUing on Whe machine and enVXUe iW 
iV Vafe and Zell VecXUed 

Check all YalYe e[haXVW poUW mXffleV AdYiVe of an\ fXUWheU ZoUk WhaW can be compleWed dXUing a 
VhXWdoZn peUiod 

Check pneXmaWic pipeV AdYiVe an\ obVoleWe iWemV WhaW can be UemoYed 
Check opeUaWion of all c\lindeUV AdYiVe an\ UecommendaWionV foU planW 

Table : MainWenance CheckV foU EngineeUing Team on BlockmaVWeU PlanW 
 

In oUdeU Wo fXll\ implemenW WhiV SWUaWeg\, iW ZoXld be YiWal Wo enVXUe WhaW all OpeUaWoUV and 

MainWenance SWaff aUe on boaUd. WhilVW Whe OpeUaWoUV ma\ iniWiall\ diVlike Whe facW WhaW 

³MainWenance´ CheckV aUe being paVVed oYeU Wo Whem, Whe idea iV WhaW WheVe checkV Zill giYe Whem 

a beWWeU XndeUVWanding of Whe mechaniVmV of Whe PlanW ZhilVW caUU\ing oXW YiWal cleaning. IW ZoXld 

alVo alloZ Whe MainWenance Team addiWional Wime Wo compleWe moUe in-depWh checkV and VeUYiceV 

on Whe PlanW. 

ThUoXgh diVcXVVionV ZiWh all membeUV of Whe OpeUaWionV and MainWenance TeamV neZ BeVW 

PUacWice SWandaUd OpeUaWing PUocedXUeV foU WhiV PlanW can be cUeaWed and docXmenWed foU 

eYeU\one Wo folloZ and XndeUVWand. 

Looking aW Whe aboYe MainWenance TaVkV, a nXmbeU of Whem coXld acWXall\ be compleWed b\ Whe 

OpeUaWoU WhXV fUeeing Xp Wime foU Whe MainWenance Team Wo peUfoUm oWheU WaVkV. 

Taking Whe WaVkV cXUUenWl\ compleWed, WheVe coXld be VpliW Vo aV Wo alloZ Whe OpeUaWoU Wo haYe an 

incUeaVed OZneUVhip oYeU hiV PlanW. 
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OpeUaWoU MainWenance 
Cleaning of PlanW Check all nXWV and VcUeZV foU WighWneVV 

Make YiVXal inVpecWion of Whe machine foU looVe panelV 
gXaUdV and oil leakV Check moWoUV aUe fiUml\ VecXUed 

Clean faceV of infUa-Ued VZiWcheV LXbUicaWe all WUanVmiVVion chainV 
RemoYe YacXXm padV and check foU an\ debUiV and 

clean filWeUV. Replace if neceVVaU\ Check n\lon UolleUV and appl\ lighW oil Wo Whe beaUingV 

DUain ZaWeU fUom pUeVVXUe UegXlaWoU Check moWoU geaU bo[eV foU oil 

DUain and clean filWeU XniW of aiU lXbUicaWoU Top Xp aiU lXbUicaWoUV XVed in conjXncWion ZiWh Whe aiU 
pUeVVXUe UegXlaWoUV 

Check all YalYe e[haXVW poUW mXffleV Check opeUaWion of all c\lindeUV 
Check pneXmaWic pipeV Check WempeUaWXUe conWUolleUV on Whe glXe XniW 

DUain glXe Wank of glXe and flXVh ZiWh VolYenW InVpecW all glXe gXn hoVeV and ZiUing foU ZeaU 
Change of glXe filWeU if needed Check all VZiWcheV aUe ZoUking coUUecWl\ 

Check dUiYe chain WenVion Check oil leYelV 
Check all holding doZn bolWV SpUa\ gUeaVe all chainV 

AdYiVe of an\ fXUWheU ZoUk WhaW can be compleWed dXUing a 
VhXWdoZn peUiod Add gUeaVe Wo all gUeaVe poinWV (gUeaVe nippleV) 

AdYiVe an\ obVoleWe iWemV WhaW can be UemoYed InVpecW all elecWUical ZiUing on Whe machine and enVXUe iW 
iV Vafe and Zell VecXUed 

AdYiVe an\ UecommendaWionV foU planW AdYiVe of an\ fXUWheU ZoUk WhaW can be compleWed dXUing a 
VhXWdoZn peUiod 

 AdYiVe an\ obVoleWe iWemV WhaW can be UemoYed 
 AdYiVe an\ UecommendaWionV foU planW 

Table : PUopoVed OpeUaWoU and MainWenance CheckV foU BlockmaVWeU PlanW 
 

B\ incUeaVing Whe OpeUaWoU¶V oZneUVhip of Whe PlanW, iW iV hoped WhaW Whe\ ZeUe Wake beWWeU caUe of iW 

and alloZ Wime foU Whe MainWenance Team Wo peUfoUm oWheU WaVkV.  

On WhiV PlanW, Whe higheVW nXmbeU of FailXUeV happen aUoXnd Whe iWemV ZiWh Whe gUeaWeVW UiVk of 

caXVing DoZnWime, WhiV being Whe GlXe S\VWem. A failXUe Wo Whe GlXe S\VWem can eaVil\ UeVXlW in 

moUe Whan 2 hoXUV being loVW dXe Wo haYing Wo UemoYe leaked glXe fUom Whe damaged aUea and geW 

Whe glXe Xp Wo Wemp again Zhen a UepaiU oU UeplacemenW iV compleWed. IW iV impoUWanW WheUefoUe Wo 

Vee if a VXiWable plan can be pXW inWo place Wo help UedXce Whe UiVk of WhiV faXlW occXUUing oU aVViVW Wo 

bUing doZn Whe Wime Wo UepaiU. The biggeVW failing of WhiV planW iV Wo Whe GlXe HoVeV. DXe Wo Whe 

deVign of Whe PlanW, Whe GlXe HoVeV mXVW moYe in line ZiWh WheiU GlXe GXnV aV Whe\ VXppl\ GlXe 

onWo Whe Bo[eV Wo Veal Whem. ThiV moYemenW geneUall\ leadV Wo UXbbing Zhich Zill in WXUn lead Wo 

Whe HoVe ZeaUing and bUeaking.  

HoZeYeU, UedeVigning Whe hoVe aUUangemenW ZoXld alloZ foU Whem Wo be placed inWo a poViWion of 

leVV moYemenW WhXV meaning leVV change of UXbbing. IW iV alVo feaVible Wo inVWall a laUgeU GlXe 

Tank WhaW ZoXld haYe mXlWiple poUWV on iW meaning WhaW a Vecond VeW of GlXe HoVeV coXld be in 

place Uead\ foU VZiWching Wo on a failXUe. BoWh of WheVe ideaV ZoXld UeTXiUe a UedeVign and a coVW 

againVW Whe MainWenance BXdgeW, bXW boWh ZoXld alloZ foU leVV DoZnWime. 

Once changeV being Wo happen on Whe PlanW iW iV impoUWanW Wo keep WUack of Whem and VeW UealiVWic 

WaUgeWV foU boWh Whe OpeUaWionV and Whe MainWenance SWaff. Doing Vo Zill keep Whem fUom dUifWing 

back Wo old habiWV and noW alloZing Whe PlanW Wo Ueach iWV fXll effecWiYeneVV. 
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WoUd CoXnW doeV noW inclXde InWUodXcWion, RefeUenceV oU TableV. 
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