(Z CALMS

System Review

Instruction guide for initial pre-audit and annual
system review

The System Review is a potent and cost-effective tool that guides you step-by-step through all
necessary points that must be checked during the initial pre-audit, and then annually. It is most
effective when used on a mobile device (tablet or smartphone) via the CALMS application.

Note: Always ask the customer for permission before taking pictures.

Follow Review steps:

o

Notes System details Efficiency Reliability Potential Savings

Begin the compressed air system review with an introductory meeting, then proceed to the
compressor room. Record any issues with the compressed air system, and photograph the entire
installation before continuing with the distribution and demand-side inspection (this may also be
part of a waste-leak audit).

Notes: Discuss with the customer any identified issues with the compressed air system. Utilize
predefined and user (expert only) — predefined questions.

System details: Fill out the System Details page and note the equipment in the compressor
room: - record compressor data, take pictures of name-plates and panels - document dryer data,
take pictures of nameplates and HMI - gather receiver data and photograph receivers with a
pressure gauge. Also, photograph the compressor room and PI&D schematics or sketch them in
Setup -> schematics.

Efficiency: Complete the System Efficiency page.

Reliability: Fill in the System Reliability page.

Potential savings: Correct if necessary auto-suggested savings and estimate %savings.
Generate a System Review report.

Optional: Conduct a waste audit: - carry out a leak survey using a selected ultrasound detector -
identify artificial demands - spot inappropriate uses - add significant compressed air users with
data.

Note: All data and fields must be fulfilled otherwise system review is incomplete.
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2 Open new or existing system

Create new system (only for CALMS partners) under Manager menu select Create new
system.

In case system is already created select the system under System menu.

- Open Review under Assessment
-+ New review (we recommend to set end on date with duration of 1 year)
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3 Notes

Start with Notes menu, select with + predefined questions, problems or write own. Purpose of
notes is to get list of opportunities, record information about the system. Take and link pictures,
sort notes and return to notes whenever needed during system review.
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o
Notes, opportunities & actions Predefined notes

Identified compressed air problems

1 Poor air quality o 2 How are they controlled? Manual, sequencer, CFC.." @
Current situation Current situation
Building B has water in the system during peak There is no master controller and pressure is cycling Low pressure ? +
consumtion 22Ps| Poor air quality P
p .
Opportunities Opportunities @ Frequent downtime ? +
Check air treatment, investigate drains and eventually Simulate master controller based on audit and if Poor efficiency/high electricity cost 2+
install demand side dryer beneficial install one
7% %

Common questions »

Do you have list of compressors with operation data, number,
type, year?

How many hours per year do you operate with compressors?
What is the average air consumption?

What is your electrical unit cost?

Does it change for day shift / night shift?

Avre there several compressors running together?

How are they controlled? Manual, sequencer, CFC_?

What are the sizes and locations of air receivers installed?

+ + F F o+

Quality of air need and is this different for different air users
(1S0-8573)?
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4 System details

1.Collect system data,

2. With link check major system setup and create PI&D schematics, draw PI&D under
Setup/Equipment menu with as many data and pictures of equipment as possible (based on
linked pictures you can enter data later). Return back to System review.

3. Enter the compressor data (if PI&D is completed all the data will copy to this page), use
loaded/unloaded hours to estimate operation to estimate annual consumption.

4.Record Compressed air cost from customer books, with help of CALMS calculator or
CALMS TCO tool.

5.Under Estimation use Auto or enter manual data for annual consumption to estimate
system efficiency and compare to the best in class based on system data.

= & Review 2023-08-05 Notes System detalls Efficiency Reliability Potential Savings. D e B & &
oo
System data
Annual operating hours 8760 b Max operating pressure o psi
Electricity cost 008 & /kwh Pressure setpoint 0 psi
€02 emission 022 ko/kiwh @ Min operating pressure o pei
Dryer type No dryer -
Compressed air system type ® Oil flooded Qil free

Check system setup, PI&D diagram and target KPIs Open (£

Compressor data

M Estimation ©

Utilisation rate ‘Annual energy
average output ‘consumption

col [0 Fixed speed B [0} @ kw 0] @ o 0% Okwh B
[ equired field Require : Required fi
Compressed air cost & [NVCERRIEERN Fill from total cost of ownership [RUSeies
Estimation @
o
Annual energy consumption: 0kWh Average power oKW
Annual air consumption Qus gal Average flow: 0cfm
Specific power: Best in class system - based on specific power
Electrical cost for compressed air per year. $0.00 50.00 $0.00 ‘
Total compressed air cost per year: $0.00 $0.00 $0.00
Annual footorint CO2 0t 1 1




5 Efficiency

(Z cALMS

1.Collect data for overall efficiency score with highlighting the answers

Note: All questions must be answered

2. Press Edit answers button to start replying with selecting (click on the most appropriate
answer), when all is selected press Lock answer&save button to save.

3. For each question you can use 3 icons: Edit comment for detail explanation, remarks, Add
images to take some photos related to and Marks as not applicable in case this point is not

relevant or applicable for this

= & Review 2023-08-05

Nates

FATETTE RSl A Missing answers 1o some questions. Show missing

system

Sysemdetsils _ Efficiency  Reliabilty  Potentil Savings

Overall efficiency score

7 N

Score: 5.2% - 81.9%

Hest recovery s a8
‘System capacitance - storage (m3 o cf] as a percentage of narmal ® o 6
‘operating flow (m3fmin or cim)

‘Compressor control method s m 9
System contral method .- mn 8
Flow controller s m 8
Dryer type LI
Preasurs drop sores sir trestment s @m0
Condensate management s m 8

tone HRC on 25% of comgressars

Less than 20% 2040%
Bypassing or Gnline / Offne - high cycling  Madulation or Oniine / Offine - high cycling
Saxmin 2x min

Local only

o flow controler
Nodryer Heatless desiccar ]
More than 0.7 bar (10 psi) 0.5 bar (3 psi)

Hand valves / cracked or opened

b ® n g
‘minimum required (velld for instrument ok 6-10 bar / 85-145 psi)

Main pipelin size / flow spesd (& * a8
Pipeline ring s @m0
Piping material *» @9
Pressure drop in distribution piping - @8

+2 bar (20 pei) +1.5t0 2 bar (1512 20 psi)

More than 20 my's (65 1/3) 18 m/s (60 1/5)
o
Corroded steel Carbon steel

More than 0.7 bar (10 psi) 0.5 bar (3 psi)

Demand side score: 0.0% - 100.0%

Leak management program
Leak rate %: (Lesk flow / Avg, flow)
Insppropriate se swareness / management

Atificial demand awareness / management

"o 0N
G 6EGOG

]
o]
9
]
L]

(Comprassed air usage training for end-users

Vot maintained Oceasional
More then 40% EES

Nene evidert

Nona evdert

Never

HRC on 50% of compressors
A0-60%
Gnline ; Offine - high cycling 1 min

Smple sequencer
Flow controler
Heated desiccant
0.4bar (6 psi)

Timed drains

+1101.5 bar (1010 15 psi)

15 ms (50 1/3)

Non metallic

0.4 bar (6 psi)

T e B a

HRC on 75% of comgressors HRC for complete system

50803 More than 30%
Online / Offine - low cycling less than 1x min Variable speed drive

Master comroller
Flow controller with remote monitoring

Refrigerated Heat of compression
0.3 bar (4 psi) Less than 0.2 bar (3 psi)

No-loss drains not checked Nooss drains regularly checked

+0.510 1 bar (7 1010 pai) +0.5bar (7 psi)

Less than 10m/s (32 1/5)

Stainless steel

Less than 0.2 bar (3 psi)

Sustainable program
Less then 10%

Sustainable program
Sustainable program

Requiar
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6 Reliability

1.Collect data for overall reliability score with highlighting the answers
Note: All questions must be answered

2. Press Edit answers button to start replying with selecting (click on the most appropriate
answer), when all is selected press Lock answer&save button to save.

3. For each question you can use 3 icons: Edit comment for detail explanation, remarks, Add
images to take some photos related to and Marks as not applicable in case this point is not
relevant or applicable for this system
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Nowes  Systemdewsis  Efficiency  Relisbilty  Potentil Savings

Overall reliability score

7\

Score: 35.4% - 74.4%

Corrective action recommended

A Wising anewers t some questions. Show missing

oo e 4% I

P&1 diagram & project documentatian B O N Qugated Upta date
Compressot room temperature ® ® © Notmanitored & notregulated thigh) onit
Environment / cooling ai quality T Dust / i Some dust /¢l
‘Space for maintenance / nccess fork, erane * B O L m (3 i), yes More than 1m (3ft), yes
Campressor station maintensnce checklist B © None Sporadic checklist updates. Daily checklist entrances
‘Spare connection for rental equipment-expansion ® B2 9 %
Assessment - Audit ® B Q Notrecalled
Age in years (oldest running) ® B © Moethanis 13-15
Mainterance s o0 Ad hoc
Overhauls or hours of operation sinc last overhaul s ®m oM 2¢ or 50,000 10 60.000h
Back up - redundancy Koapacity of largest compressor s 20
Remote monitoring, disgnostic s o0
Campressor starstops or koad/unload ® B © wHigheycling more than 10 stoperh ar 5
unloads min

Al troatment score: 37.5% - 62.5%

‘Age in ysars (oldest running) ® B © Moehais ERL 612 5.7 Less than 5

Maintenance ® ® o Bk Ad hoc Service interval Prevent e Service contract & preventive maintenance.

Back up - redundancy %capacity of largest unit ® B © Lessthan50% 100% More than 150%

Bypass installation » B e partally Oryers and fiters collectively Dryers and fiters separately

Fitter element replacement ® B @ Nosctionrecalied no dP indicator Replaced a5 per service iatenval / no 0P Replaced as per senvice interval or dR
indicator indieatar

Condensate drains servics ® B @ Noactionrecalled Chacked weekly Checked daily

il water separstor service ® B © Nosctionrecalied "when broken or advised Service Interval Per service inmerval or annually

Desiccant change ® @ © Noaction recalled &y ago Syage syeg0 Semple or 3y aga
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7 Potential savings

1.Check all actions, estimated compressed air cost and correct selection of Potential
actions Yes/No and correct estimated potential savings %.

2. Create Report with using of existing template and you can always modify report with
additional sections, comments , pictures...to deliver best representation on system review

= € Review 2023-08-05 Motes  Systemdetals  Efficlency  Relisbiity  Potential Savings D e B a &

Estimated potential savings based on review °

MECHANICAL 5%

AIR QUTPUT 15%
COMPRESSED AIR
USEFUL PRODUCTION

Potantial ssvings based on EU study
]

@ Reducing ai leaks, compressed ai leak management

a0z @ :  equipment size s000
ACADZ @ Recovery of waste heal, heat recovery systems 000
ACAD4 @ Improvement of drives (Adjustable speed drnves, VSD, ASD) 000
ACADS @ Useof sophistcated control systems, reducing pantially loaded compressors. 000
ACA06 @ Upgrading of compressor, new more afficient technalogy 50,00
ACA07 @ Opiimizing certain end use devices and remove inappropriate air applications 50,00
ACAO3 @ Reducing frictional pressure losses,pressure drops, pipings, valves 000
ALADS @ More frequent fiter replacement s0.00
ACA0 @ Improvement of drives (high efficiency mators, HEM, IMOP) 50.00
ALCAT (-]  drying, drain check-replace with no-loss 50,00
ACAIZ @ Installation of fiow contraller (CFC) s000
ACAIZ @ Adequstely sized and located aif eceivers (wet snd dry) s000
ACAI4 @ Reducing of arificial consumption due 1o non-segulated use 000
ACA1S @ Training for compressed air usage 50,00
ACAN6 @ Regular and preventive moimtenance of compressed air system s000
ACAI7 @ Permonent moritoring, kPl 5000

Total annual potential savings estimation 0 5000
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