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Making it Happen

. Making GPM Happen

« Standard Configurations & Tools
to enable full network rollout

.« Two Hundred Diesel Hybrid &
Solar Site Deployment

« LessonsLearned, ROI achieved
© « Checklistto Take Away

« Conclusion

"I am 'hurrying-up'...
Rome wasn't built in a day, you know!"
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Telecoms Power Solutions

« UK based company with
operationsin Asia Pacific,
Africa & Middle East

« Foundedin 2007, ex
Motorola engineers

» Total Focuson Telco
Power Solutions, Agnostic
to sub components

« Founding members of the
GSMAGPM

\\GPM Early Trials /

PowerQOasis Profile

Test &
Certify

Integrated
Approach

Scale
Delivery

Network
Management
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Energy
storage &
Battery
profiling

Want the
Industry to
Succeed

Deployedover

1000 Systems
including 300
DieselHybrid
Sites & 100
DieselHybrid
Solar sites
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“Its the world but not as we know it Jim”

e — —

Electricity
Coverage 2010

Population 2050
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What Happens ?

6 Billion

Subscribers

Mfddfe East Crisis
OIL
$150-%$180-%$220

4G

\ %

1992 2012
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The Trouble with Trials

1

confusion

- -
Information

DOWEroasis
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Suggestions

Challenges Suqggestions for GPM & GSMA
Understanding Complexity Industry Standards
Goal of trial Standard Configurations
Key Performance Indicators Access to Results
Repeating what is done before Trial Criteria & KPIs
Commitment to follow-up Benchmarking & Compliance of Vendors
Budget to follow-up Approved Vendor List
Financing

DOWEroasis
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The

Diesel Hybrid System Cost

Advantage of Scale

2nd Gen

3rd Gen _% 20 + Hybrid

ROIlin Months
40 -
Diesel
30 - Hybrid —
Diesel Solar

2008 2010 2012 2014

Installation Cost per Site

10 T
Designed for
High Scale |
Manufacture 0

2008 2012 2008 2012

Step Change in Project
Installation Cost
moving from 50 + Sites

<10 sites 50+ sites 100+ sites 500+ sites

DOWEr0asis
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Key Enablers to Scale Deployment

Planning » Deployment » FPutur]?
roo

Cluster Sites into 5/6 categories
aligned to standard configurations

Flexible, modular technology.
Agnostic to sub-systems

Standard external interfaces to
Generators, Batteries, PV.

Network ROI

Power Design Expertise & Power budget tool kit

ROI & TCO model

Warranted performance
Deploy categorised designs that deliver ROI within
the target range.

DOWeEroasis
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Standard Configurations

New GSM | Old GSM

Grid
Generators

Batteries
Site
Autonomy

PV

Specific Sites
Wind — applicable to less than 10% of sites

Large Solar — footprint implications

Fuel cell — specific drivers

DOWEroasis
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Standard Configurations

New GSM | Old GSM GSM + 3G | Shared

Grid
Generators

Batteries
Site
Autonomy

PV

ROI &
TCO,
economic
choice

Greenfield
or Retrofit

Ops
Model

Power

System

Business
Case

DOWEroasis
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PowerQOasis 19 Inch Outdoor Modular
Hybrid Power System

Fan
DC distribution E—
Modem / Enet
witch rail
Rectifier switch ra
o= } Battery breaker
DC distribution —
l Battery breaker
PowerOasis Smarthub
Inlet filter
iPV Solar shelf
iPTS Transfer switch AC + surge
protection

YOWEroasis
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PowerQOasis 19 Inch Hybrid Power System

The HPS is a complete factory configured and tested system with everything
need to build site power system except generators and batteries

SmartHub Controller— The system controller:

Optional Modules specific to site type:

PV Controller (Dual iSolar 6kW) - takes inputs from two PV
arrays up to 6 kW

PTS (Dual TCU)—takes inputs from two generators and
switches AC.

Rectifier (configurable 2.5- 17.5kw) - converts AC from
grid or generators to DC

SmartHub

iSolar

IPTS

DOWEroasis
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PowerQasis

Type C
2 bay cabinet
— batteries plus power

Base power cabinet

protectionand

2x 12 module PV arrays isolation
Total 5.76 kW

mmm Ve

SPD

Z

[ ] ] Generator

o
2y

14 All Rights Reserved © PowerOasis 2012 Telecoms Power Solutions



Business Case

PowerOasis Hybrid & Solar Systems TCO: Category 3 Sites
TCO Hybrid $450,000 Hybrid
$350,000 Payback 14 $400,000 Payback 18
$300,000 Months 5350,000 Months
~~  ROI815% $300,000 e ROI357%

$250,000 / £250,000

$200,000 =& Cat 3 Baseline

$ / ——Cat1 Baseline 200,000 ; Cat 3 Hybrid + Solar

150,000 ybri
/ === Cat 1 Hybrid $150,000 .
$100,000 = $100,000 - == Cat 3 Hybrid
/ / Cat 1 Hybrid + Solar !
$50,000 e $50,000 -
S' T T T T T T T T T 1 S' T T T T T T T T T 1
1 2 3 45 6 7 8 9 10 1 2 3 45 6 7 8 9 10
Year Year
ASSUMPTIONS 1 2 3 4
Hybrid Solar Hybrid Solar Hybrid Solar Hybrid Solar

Load (kW) 0.8 0.8 1.6 1.6 2.4 2.4 3.8 3.8
Generator capacity (kVA, Prime power rating) 16.5 16.5 16.5 16.5 24.0 24.0 24.0 24.0
PV capacity (kWp) 0.0 2.88 0.0 3.60 0.0 4.32 0.0 5.76
Fuel cost (USD/L) S 1.50
Generator service cost (250 hrs) S 140
Generator replacement cost S 8,500 S 8,500 S 11,500 S 11,500
Generator lifetime running hours 15000
Battery replacement cost S 580 S 580 S 9750 $§ 9,750 S 13,650 S 13,650 S 19,500 S 19,500
Battery lifespan (yrs) 3.0 7.1 3.5 6.1 3.2 4.9 3.1 4.3
Autonomy - battery only (hrs) 26.5 26.5 27.8 27.8 26.0 26.0 23.5 23.5

15
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Key Enablers to Scale Deployment

Planning » Deployment » FPutur]?
roo

Project Planning & Mgt Processes
Local teams

Ease of Installation
1 Sites visit
Software installation wizards

Sites testing & system acceptance

Pre-configured, pre-built, minimise site wiring

Test cycle is multivariable, automated test via NMS
and on-line sign off by operator

DOWEr0asis
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System Configuration & Test

PowsarQOasis System Accsptancs Teets — SDP/Phass & Version 0.4
PowerOasis System Accsptance Teets — SDP/Phase & Version 0.4 2 Feb 2011
2 Feb 2011
P Cantraliec {0} ower s )
eyl $8C.-D Instailation Sign-O1t
".m §5C.D Web Server . Installer O —_— T
\ MAC Aderess T MedeleVersien | Frwaare Yersken Ut - | ey 7 B8 1301 T
+ + - ‘ o 5500 Lns ! Naw o - -
o BEC0 e My | aeeeToeseIzan | 140 | i0a ‘ 3 :u . ORI |
> : oy Sy y— 6
o (e : Sensor Connocuo{\ Slliuﬁ‘ < %
Comtigp 1ntca ’ | ' | ] ) . | ) | . | ’ | : ~
L% Ave Bat B Susply 1 Ske rusi ¥ Wotei.
o | hened  Terw :n"’“ Carrest | Corrart  Neowl)  Tems  Ditmce Snel.
S O ] L] w cr [om) Vi
: :. : Sensar Cannaciion Status
Figure 1. Sensor status
HARDWARE CONFIGURATION SIGN-OFF Configuration
1. From the Controiller (D) web page selact Sign off — 3s shown In figure 3. Battery

that 38 connectsd (Green Ink
Vertty Sensor are reportad as ( ) Figure 2. Controiler (D) sign off page

. Vertty that 3l sensor data flelds are valld (Green)
The Configuration test s now compiate and 3 the Sensor status Nave been recoroed.

2

3

4. Cneck configuration settings are 3s detalied In Appendix B

5. Enter name In Sign off web page and 0pen ISSUSE 35 Bpproprate
6. Prass Submit 1o record data

DOWEr0asis
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Solution Acceptance Screen

X — Network : Configure User Administration Logout
powercasis :
manager poweroasis
3 “ "
NEERra R | Configure | | User Administration | Logout Power Solution Acceptance for “PG0319 Angoram

Review data for 24 hours starting from: @) 08/02/11 m3 00 o__wn.-
Power Solution Acceptance for “PG0255 Kiunga Post Office” o= i o

RUE 0% 2100.00 | Acceptance Criteria Detail  Staws |
e Instalied Equipment ‘
Installation Date Review data for 24 hours starting from: @) 26/01/11 Mo :o0 ° « OPzV BBSS516 | Power Availability
2011-01-26 00:00 * 1000 Litre | 1. Continuous Power to load. regardless of origin O Pass
A Acceptance Criteria Detal  Status | * pld-ds Load always greater than 0. 4KWh
Installed Equipment | :2“" s 2110 72 176 175 175 1.8 157 153 1.5 195 153 196 158 195 186 136 168 202 21 211 207 201 155 138 178
« OPzVBBS8516 :’?fhkvm - ’ . o * ControlierD | 2 Grid Power consistent with Grid availability O rass
« 1000 Litre . Continuous Power to load, regardless of origin d ) Not
. MNetwork Region PV i light
o pla-ds 2 Grid Power consistent with Grid availability @ Pass e i STV s o g ey o @ picavie
* Ericsson RBS 2116 - : 2 Not 4 Generatoris) supply power when active U Pass
* Controller-D 3. PV supplies power (during daylight) v Applicable | Genesstor Load above 0.44Wh when Generator running
* Grid Power Invalid | 3080 0000 00 199 305 30¢ 307 304 307 308 306 303 305 306 31 348 318 341 302288 173,00
Network Region 4. Generator(s) supply power when active O duebo
WESTERN Grid | Batteries
| 5. Bafteries scospt charge when Supply > Load ‘. PASS
Batteries When Supply KWh is greater than Load kWh, Battery KWh is greater than zero
5. Batteries accept charge when Supply > Load O PASS | | = (SN R Y AR W W WA v R v W A B VA P P R
Fuel | Fuet
6. No sporadic Fuel level changes @ PASS | 6. No sporadic Flel lavel changes O  Pass
] Generators
Generators - 7. Generator(s) configuration corect and no alarms O Pass
7. Generator(s) configuration correct and no alarms U PASS
8. Site Sensor connections stable O PASS | Site
| 2 site Sensor connections stable O PAss
s Sensors consistently connected
9. Site Data Communications - completeness U PASS LA A A AL
10. Site Data Communications - consistent timings @ PASS | | 9 Site Data Communications - completeness U PAss
No gaps in the hourly stetistics in the period
’Tes'scomp'eled IV IVIIIIE IS I II VI I I T
| 10. Site Data Communications - consistent timings @ rass
Site time within 10 minutes of server time
Declaration Senwr Time Eﬂu |
Name of Site Operator's Representative: — R J
| confirm that the PowerOasis power solution on site “PG0255 Kiunga Post Office” has passed the Site time: 00:00:49 (hh:mm:ss) shead of Server time

operational tests defined to confirm that this site has reached Acceptance as defined in the contract
1 | confirm the above statement is correct

S—

Name of Site Operators Representative
Power Solufion Acceptance Ovenview | confirm that the PowerOasis power solution on site "PG0319 Angoram™ has passed the operational tests
defined to confirm that this site has reached Acceptance as defined in the contract

[Z] 1 contirm the sbove ststement is conedt.

owerOass Limied

=

DOWEroasis
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Key Enablers to Scale Deployment

i Future
Plannlng » Deployment » Proof

Technology Reliability

Remote configuration & control

Network ROI

Ability to upgrade, modular, new tenant or
PV investment later

Change Battery charging profile to
compensate for aging to optimise the TCO

-10% +10%
Network wide reporting — delivery of business case

Optimize performance by customising configuration
remotely — enhance the ROI, 80% of the sites are
within 10% of optimum ROI

DOWEr0asis
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Power Monitoring, Management & Control

PowerQasis
Manager™

NMC

Integration Site Monitoring

& Control

Remote Management
& Configuration
CxO Reportlng

All Rights Resernved © PowerQasis 2012 Telecomns Power Solutions



Site Control, Alarms & Reporting

Summary Power Cycles Fuel Management

poweroasis s
manager poweroasis
Hetwork Emd ExX
> 72 SEA 4C01 Last Page Refresh; 1133 o
b 002 v TS ST |  FEP0RLRa0) | ' &
4‘.'%5»& ‘,I’l"f e e casi -m_
i o T2 SEA 4C01 ==
4 » T2SoshEast A v/ Power y (5 days) ) [LA
1T2SEALCO! ¥ L =
’ s "
[ 761 1 Y 0w | - B
20 3
5
§ 10 ns Last update 2011-11.15 23.00 local time. Displaying hourly data
N \ P PG3712 Warmeteli Fuel 1 (Fuel Tank - 1300 Litre)
0s ®
& s 2
o "o Fuel Tank 1 Level 60 dams found, displaying 110 14. @@ (12345)0Q
o :: $ Date Fuel Tank{1] Leve!
» 2 ]
10 »
2% 20114141 | 5771
2011-02-07 2611-02-08 S ¢ 2011-02-16 211 2 ] e
[ ing 40— P/ D) —— Cen W) == Lo (VW) == Crit () ~— Nt Bamt ) == Baet 00 == Fats (0] g 20111108 | 74801
Show § days Ater 20110207 [3) e T
120 ftems found, displaying 1to 24 00:2:::,00 e :
Date Wind (kW) Solar (\W) Gon (W) Load (kW) Grld (W) Net Baat (V) _Batt (%) Ban Sz
g ! 3 et J080 118 174 ) | 26207
. : 1o o 4 20111101 2011-11-05 2011-11-09 2031-11-13 31678

Generator Management

Battery Management

Battery State of Charge 60 items found, displaying 110 14. @@ (12345)00 - _
1004 / Batt SoC Max (%)
991 - 1
g
s 98| | !
s
H ! 1 .
G 97 ! {
2 I I [misn R £vem |
3 9 L !
-
I . | 1 Last update 2011-11-15 23.00 local time. Displaying hourly data
94’ s gaseasas)

PG3712 Warmeteli Generator 1 (FG Wilson - F G Wilson 11Kva)

2011-11-01 2011-11-05 2011-11

Total Generator 1 Energy 60 items found, displaying 110 14. @@ (12345)0 0O

| Date Generator Ene
= 2011-11-14 7.37
201 X

| P =
151 | S0 ks ==
104 -
5 K]

== — c

11-11-09 2011-11-13

Battery Voltage 60 items found, displaying 11014 @@ (1234500
5”"—\/""'\//‘ S
527 > —C — ]
=3¢ — —

Energy (W)

Voltage (V)

@ o owomow
b B
NoWw s

31 CESEEE=S . K e SIS
2011-11-01 2011-11-05 2011-11-09 2011-11-%
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Remote Site Configuration

poweroasis T~
manager poweroaS| S
poweroasis < User Administration Logout
g poweroasis : ' -
Network Configure Reports ] User Administration | Logout

Controller Configuration

2. Edit the settings you wish to alter.
You may wish to p lect sett

using a Template form from the drop-down

)

A blank selection with a "Not-Equals™ icon indicates either

Config Menu

Add/Edit Site
Power Solution i

System Parameters

a) This is @ multi-site update where the existing settings differ. Click the icon to view the differences undemeath Apﬁxﬁ_h.anggs_tg_&n_eﬁ
b) This is a firmware upgrade where there is no existing setting and a value must be provided Controller (D) Configuration
Controller Change History
Upload Site Files
PowerOasis Controller (D) Site(s) selected:  gcheduled Date 16/111 o 12 :

FW001 5892 v4.00 *

Load settings from Configuration

4

Choose One

92011 PowerOasls Limited

=

remotely from the NOC.

- Remotely update site power controller configuration

. Allpower system components, alarm & event settings, charge mgnt algorithms, gen test; start /
stop etc.

- Remotely update site power controller software
. Firmware updates & new versions ﬁ .

22 Telecormns Power Solutions

All Rights Resernved © PowerQasis 2012



23

800+ Sites

C. $40M OPEX p.a. i
Mix of Greenfieldand = QI

Retrofit

Segment Sites

Power Budget &
Business Case

Case Study: Asia Pacific

Off Grid

Modular Hybrid,
s Solar

Of Grid

Integrated Hybrid,

+ Solar

Diesel Saving

Aug-12

PowerOasis
Manager™

Integrated Network

Mgnt System

E A08 (Site Costs 100% 9% 8% 10% & $1,200

Network Performance
Management
SLA
Mgnt

|

Cost Drivers

VIVIVIYLY

All Rights Reserved © PowerQOasis 2012

Operational
Management

DOWEroasis
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Case Study: 210 Sites - Standard Configurations

Number

Sites

Load 820W 820W 1620W 2330W
Grid On grid No grid No grid No grid
Generators 1 2 2 2
Batteries 12 hours 26 hours 27 hours 26 hours
Site

Autonomy

PV 2.88kW 5.6kW

DOWEroasis
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On Grid - Sites - New GSM

All Rights Resernved © PowerQasis 2012
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New GSM Hybrid

PowerOasis Dual Bay CRS

DOWEroasis
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GSM + 3G Diesel Hybrid

PowerOasis Dual Solar Array, installed as
“tower-to-fence”

All Rights Resernved © PowerQasis 2012
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PowerOasis Dual Solar Array

PowerQOasis Solar Combiner

All Rights Resernved © PowerQasis 2012

DOWEr0asis

Telecoms Power Solutions



Completed GSM + 3G Site (Ad144)

DOWeEroasis
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Solution ROI

Reduced generator run-time by average 72% (target 45%)
Reduced fuel used / under-filled / stolen by approx. 78,000 Itr/mth
Improved site up-time by reporting critical alarms (all sites — eg, low fuel)

REDUCED OPEX by $3M
Planning Upgrade to next 400 sites to take OPEX down to $30M from $40M

Business Benefit Operational Benefits

Reduced diesel fuel consumption Reducesite visits
Reducefuel theft Preventive & Corrective maintenance

Reduceunder-filling Managetruckrolls

Maximise air time revenue Reduce off-air time

oY All Rights Resernved © PowerQasis 2012 ' Telecomns Power Solutions
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Conclusion

Scale Deployments drive business returns
Structure Approach is key

Cluster Sites, Standard Configurations

Avoid Systems Integration on Sites

All Rights Resernved © PowerQasis 2012
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Thank You!
» Sales@poweroasis.com

o +44 1793 784242 (all enquiries)
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