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Background KPIs Developing Developing Process tool Development Process

Research: obtained three KPIs from two sources: peer reviewed paper and
Maintenance Textbook. 3. Aggregate 4. Only obtain the
Short Term KPls: 1. Input: two 2. Ignore the multiple datasets data which
e Cost of Asset Maintenance dataset missing value into one for related to the

: e
+  Unplanned/Planned Maintenance Percentage aNayss >COPE
* Preventive Maintenance Compliance

* The Department of Municipal Affairs and housing provide services and
guidance to municipalities, towns, and villages in many areas as well as
coordinating service contracts, performing work verifications, providing
equipment data, and performing monthly building inspections.

 The main problem is there is no evaluation system for the preventive

Long Term KPIs: 6. Formatted data 5. Filtering the
maintenance program, leading to issues with performance improvement. : : " 7. Data integrated and organize into datasets to get
: :  Mean-Time Between Failures Finish o dashboard sy . i
Moreover, developing KPIs also helps to expand their PVM program. e Mean-Time to Repair INtO Aasnbod co etSIi)T ing eceSS?ry aKsl 0
) able applying

Percentage of Tenants Satisfied with Repairs

« Equipment covered by current PVM program : fire alarms, sprinklers, fire

extinguishers, generators (emergency and standby), heating systems (oil/gas),

and elevators. Data Processing User Interface Data Output

htce Fre Alarm hitce Fire Ext hitce Standby Gnerator htce Sprinkler hitce Bolers/Furnace htce Elevators

o . . . ) : Total Number of CM 1126 |Total Mumber of CM 126 |Total Mumber of CM 245 |Total Number of CM 86 |Total Mumber of CM 1236 |Total Mumber of CM 270
= Total Cost of CIM 511 444 |Total Cost of CM 28,283 |Total Cost of CM 251560 |Total Cost of CM 74 643 |Total Cost of CM 1314077 |Total Cost of CM 214230
PrOJ eC t S CO pe N Ova S COtI a . De pa rtm e nt Of M u n ICI pal Aﬁal rS a n d H 0 u S I n g Labour Cost 155,380 |Labour Cost 11200 |Labour Cost 48 756 |Labour Cost 23,228 |Labour Cost 201916 |Labour Cost 36,568
Material Cost 72453 |Material Cost 2628 |Material Cost 37 676 |Material Cost 8,805 |Material Cost 241 373 |Material Cost 2798
Labour & Material Cost 118,692 |Labour & Material Cost 5,004 |Labour & Material Cost 01854 |Labour & Material Cost 23,683 |Labour & Material Cost 530645 (Labour & Material Cost 141,852
Blank cell cost 33,643 |Blank cell cost 406 |Blank cell cost 28,204 |Blank cell cost 8477 |Blank cell cost 56,590 |Blank cell cost 11315
Cost/CM 434 |Cost/Ch 224 |Cost/CM 1027 |Cost/CM 863 |Cost/CM 1063 |Cost/CM 783
MRHA 246,814 |IMRHA 103919/ MRHA 83408.4|MRHA 5715844\ MRHA 478400.05|MRHA 1279.33
TN = CHA 47583 |CHA 5TT3.17|CHA 23133.85|CHA 2865.01|CHA 229221.27|CHA 7808.66
e Perform data mini ng /data analyS]S to develOp a set of key pe rformance EMHA 25,614 |EMHA 1847.25|EMHA 21478.93|EMHA 1322 5|EMHA 60980.67|EMHA 2032.56
. . == CBIHA 10372 |CBIHA 460.67|CBIHA T1563.6|CBIHA T279.13|CBIHA 132023.78|CBIHA 8132.93
indicators. Process the Work AV-WRHA 26,965 | AV-WRHA 718118|AV-WRHA 43523.02|AV-WRHA 6018.00|AV-WRHA 28062178 AV-WRHA 34268.80
. | Order Unspecified 55666 |Unspecified 056.8|Unspecified 2319 54| Unspecified 0|Unspecified 87885.74|Unspecified 167127
° Deve lop and lm p lement a KPI daSh board O L WRHiEV hitce Fire Alarm 21530 {TC-WRHA Frev hitce Fire Ext S Frev htce Standby Gnerator S Erev Mtce Sprinkler o 1MHI_L“:|'F:r|!\~-' Iitce Bolers/Furnace BB WRHirw Witce Elevators .
° o o of o Total Mumber of PM 350 |Total Mumber of P 134 |Total Mumber of Pi 458 |Total Number of PM 69 |Total Mumber of PM 1020 Total Mumber of Ch b
« Make recommendations for improvement of the data collection capability Tol CostofPM 410057 [Tl Costof P 25774 Toa Costof PV 229887 [Toa Costof P 239270 [Toal Cost o P T Towl Costoi OV 200999
Labour Cost 256,826 |Labour Cost 6,119 |Labour Cost 150 764 (Labour Cost 13,048 |Labour Cost 80,131 |Labour Cost 64 352
for the futu re . Material Cost 1220 |Material Cost 978 |Material Cost 1342 (Material Cost 900 |Material Cost 38,964 |Material Cost 204
Labour & Material Cost 22 248 (Labour & Material Cost 6,376 |Labour & Material Cost 20 845 Labour & Material Cost 143 624 |Labour & Material Cost 240 082 |Labour & Material Cost 126,861
Blank cell cost 50,962 |Blank cell cost 6,124 |Blank cell cost 6,410 |Blank cell cost 23,852 |Blank cell cost 50,649 |Blank cell cost 17 820
Cost/CM 1171592 | Cost/CM 192.345|Cost/CM 502 |Cost/CM 2467 67464|Cost/CIM 468.552853| Cost/CIM 4408.927
MRHA 159678.8| MRHA BE651.24 | MRHA 138212 3|MRHA 162706.85|MRHA 158792.92|MRHA 0
CHA 28506.91|CHA 2236.97|CHA 18269.09|CHA 3046.93|CHA 21215.16|CHA 23312.95
EMHA 35444 36| EMHA 7030.89|EMHA 2024|EMHA 852.68|EMHA 2736.6|EMHA B76.2
—_ CBIHA 74543 78| CBIHA 5786.13|CBIHA 18049 25| CBIHA 27032.61|CBIHA 130297 73| CBIHA 0
PrDCESS the Payable AV-WRHA 83906.3|AV-WRHA 347 01| AV-WRHA 3332 B3| AV -WRHA 25629.28|AV-WRHA 114918.01|AV-WRHA 485438
C Order Unspecified 27689.57|Unspecified D|Unspecified 0|Unspecified 0|Unspecified 28165.12|Unspecified 2184553
D eS] g n ProceSS — TC-WRHA 287 5[TC-WRHA 2722 05|TC-WEBHA QITC-WRHA 0[TC-WRHA 11698.37|TC-WRHA 0
Boiler / Furnace Elevator
Tota Preventive Tota Preven tive
Status Percentagd Count number Status | Percentage |Junt numkb Status | F'ercentage| Count number Status | Percentage bunt numb
Work Completed (.799528 3397k Compls (.612903226 114 Work Completed 091001125 809 ork Complet 0.939323843 274
Call 0.176887 75 Call 0.33172042 71 Call 0.032620092 24 Call 0.003558719 1
Canceled 0.007075 3 Canceled 0.005376344 1 Canceled 0.04049494 36 Canceled 0 0
D aS h boa rd U Se r I n te rface In Progress 0.011792 51 Progres 0 0 In Progress 0.00674916 6 In Progress 0 0
Scheduled 0.004717 2 5chedulec 1] 0 Scheduled 0.01012372 8 Scheduled 0.007117423 2
Total KPI PMC 0.805226 Preventive KP| 0.616216216 Total KPIPMC 0.94841735 Preventive KPI P 0.939323843
Fire Alarm Fire Ext

7‘; Period of Data: e Sector:
NOVASCOTIA 7" April 1st, 2021 - March312022 | )| Preventive
m Data From Payable Orders Data From Payable Orders
Equipments = %

. 5 . 4,068,139.310 1,673,901.470
Clarify the current problem and obtained three major datasets tefeunice
et el G ) ooy After the data mining of the three datasets, the team found that the datasets

Total CM Cast Total Number of PM Total Number of CM Proportion of PM Proportion of PM
Activities

1 EWAE

2,394,237.840 |  2,097.000 3,089.000 Actvities
Activities Activities 40.44% 90.40%

1 00000 Total PM $1,058,289.34 . . . . . .
. . . . Fire Alarm oo s41043260  Malora included various data which are valuable in performing the analysis. However,
Worked with the client to define the project scope and 146075715 Labour & considering that the network between different housing authorities is not
expectations of potential solution . o I ' hin | 2 o | TSR standardized, and that there is no synchronized data collection method, the

Fire Alarm Fire Ext  Standby Gen  Sprinkler Boiler/Fumace  Elevator

dataset is not consistent as it should be. Consequently, there are a few risks that

T o R ol could not be addressed during this project due to these limitations
Investigated into the datasets and explored the relations 1508494 s s S Pro) | ‘
between dataSetS $538822  CBHA o . :::?;r process
§423974  CHA EMHA Sprinkler persoen Human error occurs when \ invoice process slowly
A Standby Generator ﬂfﬂ-rmatmn is entered into
. $162,942 EMHA M Fire Alarm CDntraFtnr response “the system
Researched and developed three short-term KPIs to use in our I m o speed is slow N Vianus! data entry 1 Wissing data in the process of
analyS]S tool 1556 108 i e — - Irregularity in filling out the complicatedly filling out the report

report form by the tenant
Irregularities in filling out reports occ

Irregularity in filling out the from time to time the data
report form by the contractor collection for

Conclusion & Recommendation / - developthe P

not accurately

Developed three long-term KPIs to use in the future should they
wish to add more data to support them

The filling format of the task

Data collection report is complex

Conclusion: DMAH has a lot of room for improvement in preventive maintenance o 2 e
Brainstormed and developed potential solution alternatives. by improving the data collection system. Our tool has proven itself to be
Worked with client to choose one of alternatives effective, so long as the following recommendations are made in order to / Vardtsystem sometimes i
improve the maintenance data quality: method | not working wel
Recommendations: equipment

Created Data processing tool in Excel and reviewed the tool

: : * Establish requirements for each KPI
concept with the client -

» Standardize data collection/data entry
* Improve responsiveness to maintenance requests

Causes of data clutter:
 Inaccurate data entry
* Inability to standardize contractor's project report format

Revised data processing tool and developed the prototype of * Implement personnel training | | . Long processing time for maintenance requests
dashboard * Expand the scope of the data collections to include long-term KPIs » Non-standard format for filling maintenance requests

Train contractors to properly complete project reports

No standardized format for filling out project reports



