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Duration | Interactio | Break Start End
Topic (hours) n duration | Time Time
DAY 2
ReviewbDayl [ |  10] [ 10:00] 10:10]
Certification and Accreditation 20 10:10 10:30
Non-energy benefits (co-benefits) 20 30 10:30 11:20
Break 15 11:20 11:35
Force Field Analysis Exercise 10 30 11:35 12:15
Energy Performance Measurement and 30 30 12:15
Indicators (EnPMI) - delusions and barriers 1315
Lunch 60 13:15 14:15
UNIDO tools 30 14:15 14:45
Examples of good practice 20 14:45 15:05
What is performance improvement and how can 25 15 15:05
it be demonstrated and audited? 15:45
Break 15 15:45 16:00
Case study 2 - Mutua Madrilena 20 16:00 16:20
Review and emphasise the key concepts 5 15 16:20 1640
Next Steps and closure 5 15 16:40 17:00
TOTAL 3.1 2.4 1.5 7.0
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Duration | Interactio | Break Start End
Topic (hours) n duration| Time Time
DAY 2
Review Day 1 10 10:00 10:10
|Certification and Accreditation | 20[ | | 10:10[ 10:30]
Non-energy benefits (co-benefits) 20 30 10:30 11:20
Break 15 11:20 11:35
Force Field Analysis Exercise 10 30 11:35 12:15
Energy Performance Measurement and 30 30 12:15
Indicators (EnPMI) - delusions and barriers 13:15
Lunch 60 13:15 14:15
UNIDO tools 30 14:15 14:45
Examples of good practice 20 14:45 15:05
What is performance improvement and how can 25 15 15:05
it be demonstrated and audited? 15:45
Break 15 15:45 16:00
Case study 2 - Mutua Madrilena 20 16:00 16:20
Review and emphasise the key concepts 5 15 16:20 16:40
Next Steps and closure 5 15 16:40 17:00
TOTAL 3.1 2.4 1.5 7.0
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A

Conformity assessment

ADemonstrate that the EnMS conforms with the requirements
(shalls)

ASelf Declaration of conformity

AThird party assessment
A Accredited or not

AFailure to demonstrate energy performance improvement is a
major non-conformity (1ISO 50003)
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A

Certification process

AQuotation
A Calculation of audit days

AStage 1 audit to check if EnMS is ready for full audit
AOff-site document review
AStage 2 audit
A Positive Findings
A Non-conformities; minor and major
A Recommendation for certification
AAward of certificate
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Certification audit

AAudit plan
A Agenda for the day(s)

AOpening meeting
AAudit according to the plan

AClosing meeting
A Findings
A Agree follow up
AAudit report
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How to assess performance improvement

Aldeally EnBs and EnPls
A For the whole facility
A For each SEU if data available
AResults of action plan items
A Verified savings achieved

AResults of other EnMS activities
A Training
A Design
A Procurement
A Etc.
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Accreditation

ARelevant Standards

A1SO 50003:2014 EnMS i requirements for bodies providing audit and
certification of EnMSs

A1SO 17021:2015 Conformity assessment

AAccreditation body witnesses certification body doing
certification audit

AOffice Audit
A Review documents and records related to certification audits
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Duration | Interactio | Break Start End
Topic (hours) n duration| Time Time
DAY 2
Review Day 1 10 10:00 10:10
Certification and Accreditation 20 10:10 10:30
[Non-energy benefits (co-benefits) | 20 30| | 10:30] 11:20]
Break 15 11:20 11:35
Force Field Analysis Exercise 10 30 11:35 12:15
Energy Performance Measurement and 30 30 12:15
Indicators (EnPMI) - delusions and barriers 13:15
Lunch 60 13:15 14:15
UNIDO tools 30 14:15 14:45
Examples of good practice 20 14:45 15:05
What is performance improvement and how can 25 15 15:05
it be demonstrated and audited? 15:45
Break 15 15:45 16:00
Case study 2 - Mutua Madrilena 20 16:00 16:20
Review and emphasise the key concepts 5 15 16:20 16:40
Next Steps and closure 5 15 16:40 17:00
TOTAL 3.1 2.4 1.5 7.0
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There i1Is more to EnMS than ENERGY
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Non-energy benefits from efficiency improvements
Waste Emussions Operation and mamtenance
Use of waste fuels, heat, pas Reduced dust emissions Reduced need for engineering controls

Reduced product waste

Reduced waste water
Reduced hazardous waste

Materials reduction

Reduced CO, CO2, NOx, SOx enmus- Lowered cooling requirements
s10ns
Increased facility rehiability
Reduced wear and tear on
equipment/machinery
Reductions in labor requirements

Production

Working environment Other

Increased product output/yields

Improved equipment performance
Shorter process cycle fimes
Improved product quality/purity
Increased reliability 1n production

Reduced need for personal protective Decreased hability

equipment

Improved hghting Improved public image

Reduced noise levels Delaying or Reducing capital expenditures
Improved temperature control Additional space

Improved air quality Improved worker morale

E. Worrell
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How can they be assessed?

AUse the values from research = energy saving X 2.5

NON-ENERGY BENEFITS FROM COMMERCIAL AND INDUSTRIAL
ENERGY EFFICIENCY PROGRAMS:
ENERGY EFFICIENCY MAY NOT BE THE BEST STORY

Nick P. Hall TecMarket Works
Johna A. Roth, TecMarket Works

The results mdicate that bustnesses place significant importance on the non-energy benefit
assoctated with the mstalled technologtes, and that the valug of these benefits are equal to about 2.5
times the projected energy savings for the mstalled measures. In summary, businesses report that the

AQuestionnaire

ACalculation
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How can they be assessed ?

AQuestionnaire
AChange, with positive value
AChange, with negative value
AChange, dondét know val
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How can they be assessed ?

ACalculation

Aldentify and describe the benefits associated
with a given measure

AQuantify the impacts
AConvert the impacts into money
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NEB In the ESO List

Technical and financial appraisal of each ESO
Estimated Estimated Estimated Estimated
NEB Value ($ per electricity Gas Water cost
year) saving Savings saving (m3 savings ($
(kWh p.a.) (kWh p.a.) p.a.) per year)

Estimated
CO2 Saving
(Ton p.a.)

Non-energy benefits (NEB)
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Production of liquid gases

Alf the temperature of the cooling water goes up, it
Increases the energy consumption in the production of
liquid gasses.

ASystematic metering introduced in connection with the
Implementation of EnMS, indicated rising temp over
time, due to fouling of the heat exchanger.

Aln spite of chemical treatment of the cooling water.

ASpecial investigation pointed towards an ozone unit
together with a sand filter

AResult: temp decreased with 1-2 degrees

TN
N
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ASavings -energy: Y. i <
I "

A 153.000 kWh/year or 12.000 US dollar o1 Q
APayback 3.6 years .

ANEBs

A Chemicals 50.000 US dollar/year
A Corrosion inhibiter 12.000 US dollar/year
A Reduced corrosion 20.000 US dollar/year
A Reduced labour cost not calculated
A Reduced down time not calculated
A Reduced environmental influence not calculated

A Better working environment not calculated

Payback less than half a year
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So what do we achieve besides saving
electricity, If we go from halogen to LED in a
shop?
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NEBs of LED lights

AReduced maintenance LED life 25000 hours, halogen 1000 hours
AReduced procurement and installation cost
AReduced aircon

ALess heat from LED, less aircon, that leads to less energy
consumed by aircon, less time for aircon means less
maintenance and extended life of aircon

ALEDs does not change colour of cloth, that means less cloth has to
be put on sale

ALEDs reduce fire risk
ALEDs do not give off heat: maybe people stay longer, shop more J
ALEDs gives shop green image
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Discussion

AWhat NEBs are there for the following:
1. Steam trap management program
2. Improved steam insulation in a boiler house

3. Implement a leak repair program for compressed
air

4. Improve building insulation (envelope)
Use of automatic lighting control systems
6. Use of solar shading on buildings

o1
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NEB assessment process

_—

One by one the NEB are
discussed
with the responsible
department,
for maintenance as an example
you
ask the maintenance people
— what
what will steam trap
maintenance
lead to:
- reduced make up water
- chemical procurement
- better steam quality
- etc
_For each of the benefits you will
discuss
If it is possible to put monetary
value on
the benefit or not, if yes,
calculate, it if not
asses whether the benefit is
positive or
not

Saving possibilities

= =
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Duration | Interactio | Break Start End
Topic (hours) n duration| Time Time

DAY 2

Review Day 1 10 10:00 10:10
Certification and Accreditation 20 10:10 10:30
Non-energy benefits (co-benefits) 20 30 10:30 11:20
Break 15 11:20 11:35
|Force Field Analysis Exercise | 10 30 [ 11:35] 12:15]
Energy Performance Measurement and 30 30 12:15

Indicators (EnPMI) - delusions and barriers 13:15
Lunch 60 13:15 14:15
UNIDO tools 30 14:15 14:45
Examples of good practice 20 14:45 15:05
What is performance improvement and how can 25 15 15:05

it be demonstrated and audited? 15:45
Break 15 15:45 16:00
Case study 2 - Mutua Madrilena 20 16:00 16:20
Review and emphasise the key concepts 5 15 16:20 16:40
Next Steps and closure 5 15 16:40 17:00
TOTAL 3.1 2.4 1.5 7.0
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Force field analysis (Lewin, 1951)

y—
=
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Discussion

ABreak into groups

1. Improving energy efficiency in Georgian industry
2. Improving energy efficiency in Georgian public sector
3. Status of management practices in Georgia
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Duration | Interactio | Break Start End
Topic (hours) n duration| Time Time
DAY 2
Review Day 1 10 10:00 10:10
Certification and Accreditation 20 10:10 10:30
Non-energy benefits (co-benefits) 20 30 10:30 11:20
Break 15 11:20 11:35
Force Field Analysis Exercise 10 30 11:35 12:15

Lunch 60 13:15 14:15
UNIDO tools 30 14:15 14:45
Examples of good practice 20 14:45 15:05
What is performance improvement and how can 25 15 15:05

it be demonstrated and audited? 15:45
Break 15 15:45 16:00
Case study 2 - Mutua Madrilena 20 16:00 16:20
Review and emphasise the key concepts 5 15 16:20 16:40
Next Steps and closure 5 15 16:40 17:00
TOTAL 3.1 2.4 1.5 7.0
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"How many managers have been told by their
staff that bad coal consumption was due to low
output?

How Is it possible for them to judge whether this
] S an excuse or a

These are the opening words from a fuel efficiency bulletin, published in 1943 by the
Ministry of Fuel and Power, which criticises the "ton of coal per ton of output" metric as a
misleading indicator of fuel efficiency.

The author was Oliver Lyle, managing director of the eponymous sugar refinery, a very
knowledgeable and eminent engineer who had no time whatever for the Specific Energy
Ratio. Any works engineer today will know that SERs vary continuously for reasons
nothing to do with energy efficiency.
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Basic terminology
AEnergy performance indicator = Energy Baseline
- 5—
AEnergy Baseline = Energy Target
5—€
£ = o) Actual value
O —
AEnergy Target E__<—'§ O p—
= E_E o S ‘_>5%§‘ ,IAchieved
AEnergy Improvement ge = s Te
a_— o= w5
5= S£ 5
AActual value s = 2% Et3
o — o o
8= xe O

Source: Adapted from ISO 50006
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ARelevant variables

ACurrent energy performance
AEnergy Baselines

AEnergy Performance Indicators
AActual v expected

AMonitoring performance

ATargets
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Energy performance indicators

EnPl type

Measured energy value Annualised Misleading results
consumption Does not use variables
Ratio kKWh per unit Misleading results

Does not account for baseload
Only one variable

Regression Y=mX+C Complex

X: variable value  Uncertainty

C: baseload Must be maintained and adjusted
Engineering model Energy simulation Complex

Must be maintained and adjusted

Source: ISO 50006
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Energy performance indicators: Criteria

AOnly responds to changes in energy performance

AUnaffected by weather, production outputs or other
relevant variables

ADirection and magnitude of change consistent with
change of performance
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AWhen production goes UP, SEC goes DOWN

AWhen production goes DOWN, SEC goes UP

Drink industry
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Regression vs SEC

SEC: kWh /UNIT .
4

REGRESSION

TREND
kWh

baseload

’ Using SEC shows
, not only non-precise results (YELLOW)
’ but usually contrary results (RED)

baseload |, ”

Variable
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Is It easy to show improvement?
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What is energy performance improvement?

AReduced EnPlIs

AVerification of action plan items
AAwareness

Al egal requirement (SEC)
ACritical Operating Parameters
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Basic terminology

V Energy performance indicator (EnPl)

Energy Baseline

V Energy Baseline (EnB) =
5—
V Energy Target 5 = Energy Target
5—€
£ = < Actual value
V Energy Improvement §_:<—'§ T Targer
=g = &g 53T Achieved!
s = W2 &3
We= g2 &3
>= §c tE£
5= 8p +t2
S$= &8 g3

Source: Adapted from ISO 50006
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Energy performance indicators

Measured energy value Annualised Misleading results
consumption Do not use variables
Do not measure energy efficiency

Ratio KWh per unit Misleading results
Does not account for baseload
and non-linear effects

Regression Y=mX+C Complex if it is not linear
X: variable value  Uncertainty
C: baseload Must be maintained and adjusted
Engineering model Energy simulation Complex
Expensive

Must be maintained and adjusted

~___Source: ISO 50006
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1 SUMMARY QUTPUT
2
Regression Statistics
2 26| 164.59| 1481.63| 6594.09 1531228 Multiple R 0.9324154
4 49| 180.89| 1526.45| 694.98 1450434|  Rsquare  0.86939348
3 83| 212.56| 1624.06| 757.15 1560932 Adjusted R £ 0.84037592
7] 209 169.59( 1425.18( 692.53 1466743 Standard Err 50514.6317
7 290| 209.68| 1685.38| 799.97 1692976| Lbservation 12
8 346| 235.60| 1531.36| 780.59 1692700
ANOVA
9 396| 214.72| 1566.15| 793.54 1671369 T = e F Sianficance F
10 436| 240.99| 1529.46| 750.53 1320530 Regression 2 1.52879E+11 7.6439E+10 29.9559534 0.00010514
11 A02| 210.34| 1446.35| 764.36 1746080 Residual 9 22965552186 2551728021
12 229| 152.22| 1462.95| 714.92 1534139 1ot 1 17584E1
13 122| 206.57| 1567.48| 761.59 1532500 —
Coefficients Standard Error t Stat P-value  Lower35% Upper35%
L 23| 180.13] 1164.1] 638.54 1430632 Intercept  1163449.22  124441.2278 9.34938717 6.2458E-06 881943.6041 1444954.83
CDD5 517.273212  121.9425858 4.24194065 241.4199189 793.126505
Cured 1594.81428  701.8919392 2.27216493 7.024408189 3182.60416

ENB: Expected consumption = 1163449.22+(517.27*CDD5)+(1594.81*Cured)

ENPI: A comparison of baseline (expected consumption) and actual
consumption
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Different views, same story

Expected | Act—-Exp | Act-Exp CUSUM | EnPC I I 1
. ol 2 1 EnPC Drinks industry (12 variables)
ooz 07423 Se3Te| o047 5047 109
D20z 78543 25l 3232 18333 113
OS0Z0d] 62766 Se0dz]  B.red 25063 12 160000
et lEEEEE ik IS 17,843] 0.30
REAERE EEDIE §2303]  -14.554 Z.964] 082 140000
OBz 72858 g05TS) 8017 5,052 0.30
orionzod] 80303 86417 -S508 -0561 0.54 120000
e B 54155 -12.615 23175 087
RETEE AT IR CIOT | 337 -22,833] 100
00011204 109003 0453 4,163 -15,663] 104 100000
Tovzodl 106z08]  woiosdf 5124 -13548] 105
Tzi0z0 00070]  Tossd]  -10.262 -23.808) 0.9 g 20000 -
1307z074] 100570 0z 348 -24,56] 1.0 =
OO 104885 109333 -4.448 -25,604] 096
T RS FEEOT|  AETE —24,585] 104 60000 -
1602014 94610 7057 2447 27433 097
Tronzod 124637 teosas]  4.239 -23,194] 104 40000
EhEr: EEE R -25.715] 0.96
1300112014] 106501 1278l -6.280 -34,335] 0.94 e Actual
Zoiovzond] 01758 10zsaE) 538 -35.833] 093 20000 :
Zuotzod] 107333 Tizeds| 5299 12| 0.9 - Baseline
Zzivzdl 07eTT|  oetraf 5638 -35.435] 106 0 : , : :
Zaiovzod] Mz133|  1054a0f 6,720 28,775 106
2q/01z00d 104543 1oo0saj 4,460 74,55 104 I il il = I
Zsinttzoid] 98523 1045897]  -6.065 -30,353]  0.94 = = = = =
2Bz 108536 T19E3T) 13,100 -43,453]_0.83 = = = = =
vzl 15323]  1evaad) 12067 -55550]  0.91 =2 = = = =
2oz 16232 iEE G -56.937|  0.99 o o - o~ &
2oz 125486  137a32] 12446 -63.332] 091
Soiovzod i070]  196@a0f 5610 75132 0.96
FuonzOM 124383]  teeoad] 2954 -7z.238] 102
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Different views, same story

Expected Iﬂ.ct—EupI Act-Exp CUSLUM

Day K¥h EnPLC
203 ol 0 0
oli01z01d | 107423 35376)  9.047 3047 103
02i012014] 78543 G325l 9.25d 18333 113
0301Z00| BETEE e S | 5063 112
04/0712074 | BE5E3 75E03) -T2 17,643 0.90
EEIENE §2303)  -14.554 2964 0.82
0602074 72855 B08TS)  -&.01 -5,052]  0.50
R ERERE ged17)  -5.50 -10.561] 0.9
0501Z014[ 51574 aq1s3] 12615 -23,175| 0.7
03012014] 101414 077 3537 -22,839] 100
0M01Z014 | 109003 04534) 4969 -158,669] 104
TH0Z074] 106208 nosd) 524 -13.546] 105
12/0112014| 100070 10332]  -10.265 -25,505] 0.9
13012014 | 100870 ey -4 -24,156]  1.00
10201 104555 109333) 44468 -28.604] 0.96
10120 97125 93507) e -24,985] 104
5012004 34510 g70s7) -2449 -27.433] 057
TTi0z00d | 124637 120338)  4.234 -23134| 104
Ei0120 | 128703 13dzz4) 5524 -28.715]  0.96
13/0112014| 105501 12751 -6.2500 -33,335] 0.54
2000112014 [ 101755 s S | -35.833] 093
2W01z01d| 107333 112638]  -5.239 -41,132] 0.5
ZEI0Z204] 07817 e IS | -35.495] 106
230012014 112193 05460 BTN -28.775] 106
24i0112074[ 104543 000ss) 44600 -24,315] 104
Zoiinizold] 95829 104597)  -6.065 -30,383] 0.9
260112074 [ 106536 13637]  -13.1008 -43,453] 0.8
ZT0Nz04] 115323 127389) 120670 -55550]  0.91
251012074 | 116232 iiraE ST | -56,337| 0.93
2300112014 [ 125486 137932) 124468 -63,352] 0.91
3000112074 [ 141070 196550 5.5 -75.192]  0.96
Snoz0id] 124359 122034) 2954 -72,238] 102
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Drinks industry (12 variables)
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Different views, same story

Day K¥h |Expected | Act-Exp || Act-Exp CUSUM | EnPC Drl n kS | n d u Stry (12 var | ab I es)
203 0 o 0 0
OiOTZ074 | 107423 Se376|  a.044 5.047] 109 40000
020120 78543 63251 9.2 18333 113
O/012014] 62766 Se0dz|  B.oed) Z5063) 112 20000 A\
OHONZ0| 63583 7503 -T2 17,843] 0.90
05/012074] BB013 §2303]  -14.8554] za64] 082
OE/0NZ0Nd| 72858 g0e7s|  -&.0Tq 5,052 0.90 0 . . . .
O7/01Z04] 80303 86417|  -S.50d 0561 094
g B 54153 1.6 -23.175]_0.67 A
0012014] 101414 01077 337 -22.833] 100 -20000 —
0I0Nz074] 103003] 104634 4169 -5.663) 104
TWovzowe| 06208 wioed| 51ed 13,5460 105 \\A/\ A
=D R L I | “z3.a08) 0.9 -40000 v
13072074 ] 100570 101218 -3¢ 24,1560 1.00
HONZ0M4 ] 104885] 109333 -4.444 -28.604] 0.96 60000
TEI0NZ004] 97125 EEenr T | 24,385 104 )
1602074 94610 ET Y | 27433 097 \,
THONZO0M4| 124637 120398 4232{ -23,134) 104 _80000
16002004 126703]  1ad2zd| G52 -28.715) 0.96 —_— .
ET T I I I | 34595 0.94 ——= Baseline jypy
20020 101758] 102598 -83d -35.833] 0.93 100000
ZUONZ04 107395] 12698 5299 EiREr BEES
EE N A T | ~35.4950 106 = el el el el
Z0NZ0d] 112199 050 B.720) —28.775) 106 = = = = =
20112074 104543 100085 4,460 -24.515] 104 o — = — —

- i [} i i

Z5i0Nz20d| gog2s| | To4add|  -6.06H -30.383] 0.94 = = = = =
ZEONZ0N| 106536| 119637 13,1008 -43,453] 0.83 ™ _ o - o &
ZR0Nz0M] 115323 127383 -12.067) -55.5508  0.91 Accumulative difference between actual and expected
ZEi0Nz0d| 16232 EE IS | 56,937 0.99 . : : o
Z30NZ0W]| 125486]  13T932| 12446 53.302] 0.9 consumption. It is typically used for monitoring change
I0i0NZ0M4] WI070]  4E5E0| -5 G0 -75.192] 035 detection and taking corrective action.
FNONZON4| 124983]  1ee034] 2954 72238 102
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Monitoring Performance

A | 8| c | D |

26| 16455 1531228

49| 150.89 1450494

83| 212.56 1560932

209 16959 1466743

;i‘; 2‘;?:? ::223;2 5| Data from 2011 used to develop the
296! 214,72 1671369 expected consumption formula
Ad86| 240.99 1820530

402 | 210.34 1746080

229115222 1534139

122| 206857 1532500

23118019 1430632

20| 18075 1450461

30| 144 .00 1414145

132| 201.63 1526610

68| 149 .44 1340280

286 18917 1641128

411| 186.50 1544644

v
Expected consumption = 116344.22+(517.27*CDD5)+(1594.81*Cured)
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Monitoring Performance

B | c | D |

26| 16455 1531228

49| 150.89 1450494

83| 212.56 1560932

209 16959 1466743

290| 209 .68 1692976

346| 235.66 1692700

Jog| 21472 1671369

Ad86| 240.99 1820530

402 | 210.34 1746080

229115222 1534139

122| 206857 1532500

23118019 1430632

20| 16075 1450461

30 144 1414145 . .
139|201 63 152551&-* Actual consumption in 2012
&8 1494 1340280

286 18917 1641128

411|186.5 1544644

Expected consumption = 116344.22+(517.27*CDD5)+(1594.81*Cured)
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Monitoring Performance

26| 164.59 1531228

49| 180.89 1450494

83| 212.56 1560932

209) 169.59 1466743

290) 209 68 1692976

346| 235.66 1692700

39g| 214.72 1571365

486) 24099 1820530

102] 210.54 1746080 Expected consumption is the
229)152.22 1534139 . .

12| 205 57 1237500 BASELINE. It is t_he consumption th_at
13| 180,19 1430632 we should have if the performance is
20( 160.75 1450461] 1430161 the same as last year, based on the
20} 144.00 Lelates relevant variables

132 20163 152661

68| 149.44 13402

28@| 189.17 154112

411)186.50 154464

Expected consumption = 116344.22+(517.27*CDD5)+(1594.81*Cured)
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Monitoring Performance

10
11
12
13
14
15
1G
17
18
19
20
21

26| 16459 1531228
49| 180.89 14504594
83| 21256 1580932
209| 169.59 1466743
290) 20968 1692576
34| 235.660 1692700
J96|214.72 1671369
486| 24099 1820530
402) 210.34 1746080
229(152.22 1534139
122) 206.57 1532500
23| 18019 1430632
20| 16075 14504561 1430161)1.014
30| 144.00 1414145 1408621(1.004
132 201.63 1526610 1553292)}383
68| 14944 1340280 14359530933
286| 189.17 1641128 1613080(1.017
411) 186.50 1544644 16734810923

The actual savings are
the difference between
actual consumption
and expected
consumption

For example, in
January we saved
26682 kWh

Expected consumption = 116344.22+(517.27*CDD5)+(1594.81*Cured)
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Monitoring Performance

10
11
12
13
14
15
16
17
18
15
20
21

26| 164.59 1531228
45| 180.89 1450494 )

23| 212 56 1560932 The actual savings CUSUM are the
209| 169.59 1466743 cumulative savings from the

290| 209638 1692976 beginning

346 235.66 1692700

396 214.72 1671369

26| 240,99 1820530 For example, from January to June
02| 21034 1746080 we saved 198320 kWh

229 152.22 1534139

122| 206.57 1532500

23| 180.19 1430632 0

20| 160.75 1450461| 1430161|1.014 20300 20300

30| 144.00 1414145 1408621|1.004 5524 25824

132| 20163 1526610 1553292|0.983 -26682 -857

68| 149.44 1340280| 1436953|0.933 -96673 -97530

286 189.17 1641128 1613080|1.017 28048 -FQaR3

411| 186,50 1544644| 1673481|0.923 -128837 D

Expected consumption = 116344.22+(517.27*CDD5)+(1594.81*Cured)
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10
11
12
13
14
15
1G
17
18
19
20
21

26| 16459 1531228

49| 18089 1450494 i .

23| 212 56 1560932 The target consumption is the
209 169.59 1466743 consumption we want to have.
290( 209 .68 1692976

3461 233.66 1692700 For example, the target here is to
396| 21472 1671369

d86( 24099 15820530 save 25%

402 210.34 1746080

229|152.22 15341349

122 20657 1532500

23118019 1430652

20| 16075 1450461 1430161|1.014 20300

30| 14400 1414145 1408621) 1.004 5524

132 20163 1526610 1553292( 0983 -26682

&8 149 .44 1340250| 143p953( 0933 -9e673

2G| 18917 141128 1el3080|1.017 28048

411 ( 186.50 1544544 16734810923 -128837

Expected consumption = 116344.22+(517.27*CDD5)+(1594.81*Cured)
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Monitoring Performance

10
11
12
13
14
15
16
17
18
15
20
21

26| 164 59 1531228

49| 180.89 1450494 . .

23| 212 56 1ss0032| | WWE can also compare our consumption with the

09| 169.59 1a66743| | target.

290( 209 68 1692976

346]235.56 16927001 | For example, from January to May the target

396 21472 1671369 .

286| 240.90 1a70s30] | Savings were 227890 kWh and we have saved

40221034 17as080| | 198320 kWh, so it is less than the target.

22915222 1534139

122| 20657 1532500

25118019 1430632 0 0
20| 160.75 1450461| 1430161 1.014 20300 20300 1394407 -35754 -35754
30| 144 .00 1414145 1408621 1.004 5524 25824 1373405 -35216 70970
132 201.63 1526610| 1553292| 04983 -26682 -857 15144549 -38B832 -109802
&8 149 44 1340280| 1436953| 04933 -9e673 -97530 1401029 -35924 -145726
2G| 189.17 1641128 113080 1017 2E048 -ROARS 1572753 -40327 -18(055
411( 186.50 1544644 1673481|0923 -128837 @ 1631644 -41837 ’

Expected consumption = 116344.22+(517.27*CDD5)+(1594.81*Cured)
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A | B | C E F | G H I I K

1
2
3
a 26| 164.59 1531228 |
5 49| 180.89 1450494 = EnergyBaseline  5o000
6 83|212.56 1560932 s = o J<\, ———
7 209| 169.59 1466743 3= Energy Target \ —Actual Savings

ﬁ—_'\ .
2 290| 209 68 1692976 _§ Ze 9 Actual value 100000 \ \/\ —=Target Savings
9 346| 235.66 1692700 E=" 3 9 Target .\ —Baseline
10 396|214.72 1671368| EE—= &g Sg Achieved 150000

- £E¢= &2 z¢ -200000 \\

11 486| 240.99 1820530 W§= o2 8 N

= [} —

s= 28 E£3 IS I B B R I
13 229|152.22 1534138 5= @& 3¢ N28§8338588¢838
14 122|206.57 1532500
15 23| 180.19 1430632
16 20] 160.75 1450461| 1430161]1.014 20300 1394407 35754 35754
17 30| 144.00 1414145 1408621|1.004 5524 1373405 35216 70970
18 132| 201.63 1526610 1553292|0.983 -26682 1514459 -38832 -109802
19 68| 149.44 1340280 1436953|0.933 -96673 1401029 35924 -145726
20 286/ 189.17 1641128| 1613080|1.017 28048 1572753 -40327 -186053
21 411|186.50 1544644| 1673481|0.923 -128837 1631644 -41837 227890

Expected consumption = 116344.22+(517.27*CDD5)+(1594.81*Cured)
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Exercise

A Consider a family car

A What are the relevant variables affecting fuel
consumption?

A Which are practical to measure and monitor?

A Which are economical to measure and

monitor?
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See you In 1 hour!
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Duration | Interactio | Break Start End

Topic (hours) n duration| Time Time
DAY 2
Review Day 1 10 10:00 10:10
Certification and Accreditation 20 10:10 10:30
Non-energy benefits (co-benefits) 20 30 10:30 11:20
Break 15 11:20 11:35
Force Field Analysis Exercise 10 30 11:35 12:15
Energy Performance Measurement and 30 30 12:15
Indicators (EnPMI) - delusions and barriers 13:15
Lunch 60 13:15 14:15

Examples of good practice 20 14:45 15:05
What is performance improvement and how can 25 15 15:05

it be demonstrated and audited? 15:45
Break 15 15:45 16:00
Case study 2 - Mutua Madrilena 20 16:00 16:20
Review and emphasise the key concepts 5 15 16:20 16:40
Next Steps and closure 5 15 16:40 17:00
TOTAL 3.1 2.4 1.5 7.0
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UNIDO EnMS tools

Open the excel file UNIDO EnMS tools

gu e:;%":sg;i:‘;‘ m;zs:’a: Managing director E"Eryrg::::;‘::ml Energy manager Maintenance  Production Projects Facilitie]
Task What is required Frequency Documents Communication [e:=IaL ] Agatha Christie Charles Dickens Jane Austen Eme::t Virginia Wolf ke
Hemingway Shakespe:
Commitment & Preparation
Define the activities and processes that are included in the
EnMS and list the exclusicns and the reasons for the
1 Define the scope of the EnMS exclusion Annually Scope tab RnR team A R I I I I I
Define the physical or organization limits included in the
EnMS and list the exclusions and the reasons for the
2 Define the boundaries of the EnMS exclusions Annually Scope tab RnR team A R I I I I I
This worksheet lists all tasks associated with implementing Continuously.
and operating the EnMS. Each task has details of how often This activity
it occurs, where documents are filled, who is responsble and needs to be
their level of authority (Responsible, Accountable, Suppert, continuosly
Consulted, Informed). reviewed and
The personnel listed here includes all management, updated as
technical and operational personnel who can impact the personnel and
Define the different roles and energy consumption of the organisation. Adjust the column  activities Energy Manual - this
3 resposibilities in the EnMS headings to match your organisation. change tab RnR team A R
Continuously.
This will mainly
be reviewed
during planning
All persennel who can significantly affect the energy activities but is
Ensure that relevant personnel ption of the isation need te be D and updated when
their roles, ibilitis to understand their roles. This includes management, roles and
and are competent for their own role in  technical and operational personnel. The competences responsibilties  Energy Manual - this
4 the EnMS implementation needed are listed in this worksheet change tab RnR team ] A R s S S S
Ensure the management
representative is aware of the need for
continual improvement and effective
5 implementation of the EnMS N.A Continuously ~ N.A RnR team S A R
Develop, publish and periodically The energy policy is signed by the director of the All staff and
6 review the energy policy crganization Annually Energy policy contractors A S R I I I I
The management review is a meeting including top
management to discuss what has been happening in the Management review
Attend the management review EnMS and what is planned in the coming period. Decisions presentation and
7 meeting and plans need to be made at that meeting. Annually minutes RnR team S A R s s s s
activities
happen and \
Forcefield Analysis SWOT Analfsis Energy Manual Legal Planning process Energy data Trends SEUs SEU - Motors SEU - Heat Uses SEU - Lighting ESO List Baselines EnPls Objecti & Targets M Plan - +

\v
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Duration | Interactio | Break Start End
Topic (hours) n duration| Time Time
DAY 2
Review Day 1 10 10:00 10:10
Certification and Accreditation 20 10:10 10:30
Non-energy benefits (co-benefits) 20 30 10:30 11:20
Break 15 11:20 11:35
Force Field Analysis Exercise 10 30 11:35 12:15
Energy Performance Measurement and 30 30 12:15
Indicators (EnPMI) - delusions and barriers 13:15
Lunch 60 13:15 14:15
UNIDO tools 30 14:15 14:45

What is performance improvement and how can 25 15 15:05

it be demonstrated and audited? 15:45
Break 15 15:45 16:00
Case study 2 - Mutua Madrilena 20 16:00 16:20
Review and emphasise the key concepts 5 15 16:20 16:40
Next Steps and closure 5 15 16:40 17:00
TOTAL 3.1 2.4 1.5 7.0
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Example 1: Iron and Steel i South Africa

Arcelormittal A

Saldanha Works )
ArcelorMittal

it
V' Electricity demand : 160 MW peo K

o BR—PIant

V Manpower: 548 employees =
o Energy Efficiency Achievements 2011

V Sales output: 1,2 million ton

Energy Management System Implemented
HRC/annum 9y J y P

_ o _ No. of Projects/Measures 11
v AdJUStm.entS/optlmlzatlon of Total Capital Investment (USD) 0
pl’OdUCtIOI’] operatlons, systems _ _ _
optimization, fuels switching, etc..... 2011 Gross Financial Savings sl
driven by EnMS! Overall Payback Period (in years) 0
: 2011 E Savi N :
V 2012 Energy Savings (Norm.) > 100 b As i a 79.95

GWh (GWh)

2011 GHG Reductions (tons CO,) 77,000 -
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Example 2 : Dairy i Moldova
LACTIS J.S.C

V' Open joint stock company
(about 10% on Moldovan market)

V' 185 employees

V' Management started to look into EE LACTIS improvements 2012
in 2009 to reduce production costs

and impact of increased energy
prices No. of Measures/Projects 11

Energy Management System Implemented

Value of EnMS/EE Total Capital Investment (USD) 6,900

investments planned in 2012 Gross Monetary Savings (USD) 22,000

for 2013-2014 was 410,000 Overall Payback Period (in years)  0.32

Usb * 2012 Energy Savings Norm. 328
80% implemented (MWh)

2012 GHG Reductions (tons
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