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ENEA-AEEG  Agreement

In the frame of the agreement, ENEA activities 
concern:
Proceedings aimed to the approval of the energy saving 
projects 

Verification  of actual savings

Technical control  by the Enterprises (on AEEG request)

Proposals to AEEG of technical procedures and of new 
default / engineering  methods

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente
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ENEA-AEEG  Activities

THIS PRESENTATION FOCUSES SOME PRACTICAL 
APPLICATIONS  OF PROJECT EVALUATION 
PROCEEDINGS .

THE PRESENTED CASES REFER TO THE “ENERGY 
MONITORING PLAN” METHOD, THAT FACES  A 
WIDE VARIETY OF PROBLEMS

THE CASES ARE CHOSEN FROM SOME OF THE MOST 
SIGNIFICANT INTERVENTIONS, PERFORMED IN 
INDUSTRIAL SECTOR

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente
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Method “Energy Monitoring Plan”: Energy 
saving evaluation

INDIVIDUATION OF THE “BASELINE”
BASELINE is the reference to evaluate the amount of

energy savings, eligible as saved “toe”;

The choice of the BASELINE must ensure that eligible
projects “go beyond” the common technical standards.

The BASELINE individuation, case by case, is the most
significant step of the White Certificates procedure

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente
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Method “Energy Monitoring Plan”: Energy 
saving evaluation - individuation of the “baseline”

1st STEP: individuation of the ante-situation 
1. Enterprise must indicate the previous plant configuration 

(or the situation ante-intervention)

2. Enterprise must indicate the (measured) energy 
balance/consumption in the previous configuration, 

3. ( alternatively ) Enterprise can propose a reference energy 
balance/consumption, resorting to other criteria and 
demonstrating their applicability (i.e. case of first plant)

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente
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Method “Energy Monitoring Plan”: Energy saving
evaluation - individuation of the “baseline”

2nd STEP: Check “BASELINE” versus the available 
technology

1. The previous situation is matched versus 
The “average market performance” of  similar 
machineries, plants, devices …  

or
The “most usual technical practise” (the most 
common solution) in that Sector

2. “BASELINE” will be assumed as the best option 
between the previous situation and the  average 
market performance or the most usual practise.  

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente
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Method “Energy Monitoring Plan”: Case n.1

PROJECT :
Replacement of large power (16 MWf) air cooled chillers 

with water cooled chillers, same power  (deemed 
savings > 3000 toe/y)

BASELINE (proposed by the Enterprise)

the Enterprise assumes, as reference technology for 
cooling, the air cooled chillers.

PROPOSED ENERGY SAVING (ES) EVALUATION:
ES = Primary en. consumed ANTE – Prim. en. cons’d POST

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente
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Method “Energy Monitoring Plan”: Case n.1

ENEA’s comment
1. Water cooled chillers are currently installed in Industry
2. Enterprise doesn’t provide any evidence to justify its 

baseline assumption
3. As consequence, eligible savings must be based on the 

excellence (if  demonstrated) of the new chillers versus the 
average  performance of water cooled chiller, similar 
power. 

(NOTE : this is the application of the “average market 
performance” criterion)

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente
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Method “Energy Monitoring Plan”: Case n.1

The Enterprise submits a Manufacturers Union’s survey about the 
2006 Italian turnover of chillers

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente
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Method “Energy Monitoring Plan”: Case n.1

The report clearly demonstrates that, for large cooling powers (>0.9 
MWf), Industry addresses mainly to the air cooled technology

The BASELINE proposed by the Enterprise was accepted by 
ENEA, applying  the criterion of the most usual technical 
practise

This BASELINE can clearly undergo  to quick evolution

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente

(Pf>900 kWf)
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Method “Energy Monitoring Plan”: Cogeneration (CHP)
FIRST  INSTALLATION, MODIFICATION, REPLACEMENT 

Ente per le Nuove tecnologie, l’Energia e l’Ambiente



CASE  I : CHP  NOT current practise
Comparison with separate electric and heat power supply

BASELINE : 
1. ELECTRIC ENERGY supply from the national 

grid, with efficiency η grid = 0,46 (AEEG )
2. USEFUL THERMAL ENERGY supply from an 

average Boiler (same fuel, adequate power and 
performance): Enterprise proposes η Boiler   on the 
basis of a market research (to be evidenced).
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Method “Energy Monitoring Plan”: Cogeneration

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente
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Method “Energy Monitoring Plan”: Cogeneration
CASE  I  (CHP NOT current practise) : EXAMPLE OF FIRST INSTALLATION OF A CHP 
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Method “Energy Monitoring Plan”: Cogeneration
CASE  I (CHP NOT current practise) : EXAMPLE OF FIRST INSTALLATION OF A CHP

En. Saving = (2600+502+290)-2833 = 559 toe

(NOTE : actual certified saving is different, owed to the electric 
coefficients previously in force)

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente

Actual Monitored Data 
(1 year) [toe]

Separate Production Calculated 
Data [toe]

F (primary energy) 2833

E (elect. en.) 1195 E/ηAEEG (=0,46) 2600

Hs (steam th. en.) 462 Fs = Hs/0,92 502

Hw(water th. en.) 313 Fw = Hw/1,08 290
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CASE II : CHP  IS current practise (Pulp, Pneus …)
Comparison with a reference cogeneration plant

1. First installation of a CHP plant: 
BASELINE  : a CHP Plant complying with the minimum 
requirements of Law to be labeled as CHP plant
Min. Law Req.: IREmin = 0,100  (IRE: Energy Saving Index)

Energy Saving = (IREactual – IREmin) * (Separ. Prod.)

Method “Energy Monitoring Plan”: Cogeneration

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente
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Method “Energy Monitoring Plan”: Cogeneration

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente

Actual Case : first CHP installation in a  pulp&paper factory. CHP  IS 
current practise: Actual monitored data (1 year monitoring):
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- Ente per le Nuove tecnologie, l’Energia e l’Ambiente

Method “Energy Monitoring Plan”: Cogeneration
Actual Case : first CHP installation; CHP  IS current practise.

ACTUAL MONITORED DATA
[GWh]

 CALCULATED PRIMARY ENERGY 
FOR SEPARATE PRODUCTION

[GWh]

Thermal Energy = 75 Primary Energy for separate thermal production = 
=75/0,90 = 83,3

(0,90 = standard boiler efficiency by AEEG)

Electric Energy = 13 Primary Energy for separate electric production=  
=13/0,392 = 33,1

(0,392 = elect. effic. by AEEG, for this Plant)

Primary Energy = 95 Primary Energy for separate production =
= 83,3 + 33,1 = 116,4

IRE OF THE ACTUAL PLANT

IRE = 1 – 95 / 116,4 = 0,184

Energy Saving = (IREactual – IREmin) *(Separ. Prod.) =

= (0,184 – 0,100) * 116,4 = 9,70 [GWh] (835 toe)
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2: Modification or replacement of an existing plant

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente

BASELINE : VIRTUAL CHP Plant, same “energy 
indexes”of the old plant, same Useful Thermal and 
Electric Energy of the new plant

The problem is to evaluate the fuel need of a
VIRTUAL plant that produces the same Useful
Thermal and Electric Energy of the new Plant

Method “Energy Monitoring Plan”: Cogeneration



- Ente per le Nuove tecnologie, l’Energia e l’Ambiente
Modification or replacement of an existing CHP Plant
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ENERGY SAVING (explicit  formula)

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente

Method “Energy Monitoring Plan”: Cogeneration
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Old Plant Virtual Plant New Plant

- Ente per le Nuove tecnologie, l’Energia e l’Ambiente

Power 3,5 MWe

Fo 85 GWht

Ho 40 GWht

Eo 23 GWhe

η go 0,737

Power n.a.

Fv 111 GWht

Hv 52 GWht

Ev 30 GWhe

η gv 0,737

Power 7,5 MWe

Fn 124 GWht

Hn 52 GWht

En 42 GWhe

Method “Energy Monitoring Plan”: Replacement
of a CHP Plant (approved project)

Reference data Calculated data Measured data

Hv=52 Hn=52

ES = 1150 toe
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- Ente per le Nuove tecnologie, l’Energia e l’Ambiente

Method “Energy Monitoring Plan”: Modification
of a CHP Plant (combined cycle, appr’d project)

Previous Plant Modified Plant (combined cycle)

Reference data Calculated data Previsional data

Fo 100 GWht

Ho 75 GWht

Eo 13 GWhe

η go 0,88

Fv 131 GWht

Hv 98 GWht

Ev 17 GWhe

η gv 0,88

Fn 199 GWht

Hn 98 GWht

En 62 GWhe

Energy Saving = 2565 toe
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THANK   YOU FOR

YOUR ATTENTION
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