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Goals of this session

* Discuss issues around
OPEX & solutions

* Understand role of
batteries in these

Off grid High initiatives

Telecom cell operating * Explore alternate business
phone costs models
towers  Summarize & document

the discussion
* Publish to the working
group members
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Discussion topics

1. Description of current telecom network (5 minutes)

2. Understanding issues around OPEX solutions on cell sites (10
minutes)

3. Understand role of batteries in current applications with
focus on OPEX reducing solutions ( DG + Battery,
renewables) (25 minutes)

4. Business models for OPEX reduction solutions (10 mins)

Market Adoption of new technology (5 mins)
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Description of current telecom
network (5 minutes)

e How do you typically segment your network by Power outages/availability ( Off grid, V
poor grid, Medium grid, Good grid etc..) How many hours of commercial power each day
makes up each of these categories

e Of the existing install base what is the percentage of Indoor Sites Vs Outdoor sites

e Of the new sites that you are rolling out what is percentage of Indoor Vs Outdoor sites
e What is the typical power consumption per sites (kw) - both BTS load & passive loads

e Do you see a trend of tower sharing across operators

e Doyou own/operate the towers or outsource some/all of this scope and if this is changing

e Do you buy components and put the sites together, do you buy complete solutions, or do
something between these 2 extremes - and how does this answer change depending on
the type of site (i.e. Off-grid v. good grid)

e Whoisinvolved in the purchasing decision and how this impacts the criteria used of making
purchasing decisions
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Issues around OPEX solutions on cell
sites (10 minutes)
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What are the top drivers of OPEX

Anything apart from topics like DG fuel costs, landed fuel costs, DG maintenance, batteries,
Aircon, general maintenance etc...

What initiatives have you already undertaken to reduce OPEX drivers

Why have you chosen the initiatives that you have(Discuss topics like fuel cells, hybrid DG +
battery, renewables etc...)

Who owns these initiatives within their organizations

What has worked well and what has not ... why didn’t the “poor” initiatives work and why did
the “good” initiatives produce results

Please describe the experience with the overall systems that you bought to reduce the
OPEX ... did they deliver the results that you were hoping for ... if not why, was it
something in the way that the solution was installed, commissioned, operated,
maintained, etc.

Understand the larger problems you may/may not have getting value from some of the
different solutions that customers are buying today to reduce fuel consumption or other
OPEX-drivers

Have you tried battery-based solutions



Understand role of batteries in current applications
with focus on OPEX reducing solutions ( 25 minutes)

What are the most common issues with batteries in your applications?

What are the perceived weaknesses of traditional battery technology (Lead Acid)
(Discuss life, temperature, reliability, availability, maintenance, installation,
commissioning)

On average, how many hours do you size your battery backup system for
Describe the procedure used to size your battery systems applications?

What application, technology or business problems or limitations affect how you size
battery systems?

After giving the team a brief of DG + Battery operation and experiences and understand
tradeoffs between

- Backup time & battery backup size in the event the DG doesn't start
- The number of start/stops per day and battery backup size

How fast do battery systems need to recharge? Why is it important to you?
What data are logged related to a battery system operation?

What market opportunities, infrastructure trends or potential disruptive technologies do
you see coming that will change the way you use energy storage systems?

What potential complaints, problems or weaknesses do you see with the new battery

echn logies ?
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Please describe your ideal battery



Business models for OPEX reduction
solutlons ( 10 mins)

Please describe the typical warranty & level of satisfaction with the warranty that you
get on your current OPEX reduction solutions (including batteries)

* Please provide some inputs on the type of warranty that you would like from a new battery
technology

* Ina DG + Battery application - where the key value driver is Kwhr/day, would a
warranty based on kwhr/day be a good metric that will be accepted by the industry

* What is the typical payback period you look for before making a purchasing decision on a
new technology

* What is the total cost of ownership advantage that you look for and what period of time do
you consider for this TCO analysis

*  What is the CAPEX that you will spend on a new battery technology ( relative to what
you spend today on traditional lead acid batteries) 1x, 2x, 3x,4x%,5% etc..

» Discuss High CAPEX with warranty Vs payback ?
«  Would financing make any change on your decision making process
* How easy is it to get access to financing in your region

* Please describe other business models that you are evaluating in case procuring on
APEX is not possible (Discuss OPEX model, financing, leasing, pay for performance,
@ HOWEF BY tHE hour )



Market Adoption ( 5 mins)

«  What factors do you consider important in the value proposition for a battery system? Why
are these factors important to you? What value do you attach to these factors?

*  What would you need to see before considering and potentially procuring a new battery
system in your network

*  What can be done to accelerate market adoption?
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