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Power emission norms: Big winners and losers
A USD 20 bn opportunity for BHEL, Thermax and Alstom India

Ministry of Environment & Forest (MOEF) has nofified new emission norms for coal power plants. There are separate
norms for plants pre-2003, plants from 2004-2016, and post 2017. The new norms require existing power plants to
reduce their SOx and NOx emission levels by 33-40% over 2 years and new plants (post 2017) to reduce by 67-80%
from current levels. There are norms also for reducing water consumption and particulate matter (PM) emissions.

To understand the plausible opportunity for equipment suppliers as well as its impact on the power sector, we spoke to
the business heads at top BTG manufacturers and Power utilities.

Existing power plants would need capex of ~Rs 5 mn/MW (~10% of their capex) to meet new emission norms. Maijority
of the capex would be to meet the SOX emission levels, while norms for NOx and PM levels can be met through minor
modifications in boilers and ESPs. However, there is limited clarity on current level of water consumption levels of
existing plants. Besides SOx, new power plants would need capex to meet the stringent NOx norms (30 mg post 2017
vs. 100/50 mg for pre 2003/2016 plants) resulting in total additional spend of ~Rs 15 mn/MW (20% of capex).

Theoretical opportunity of ~USD 20 bn over the next 3-5 years: Of the current installed base of ~170 GW for coal-
based plants, those with >500 MW unit size are ~80 GW and would thus need to spend Rs 5 mn/MW implying an
opportunity of ~USD 7 bn for equipment suppliers. Emission norms are significantly lenient for unit sizes below 500 MW
(~90 GW), Eg SOx levels required at 600 mg/mn3 vs. 200 mg/Nm?* for >500 MW. However, our lateral checks
indicate replacement would accelerate for 35-40 GW of plants with unit size less than 500 MW and >25 years old, as
they are operating at alarmingly high emission levels. Of the ~80 GW capacity under construction, ~60 GW would
need additional spend of Rs 15 mn/MW or USD 13 bn to meet new emission norms.

Multiple practical difficulties to implement new emission norms such as: (1) will SEBs absorb an additional burden of
~Rs 0.12-15/kWh through 3-4% ftariff hike?, (2) space requirement in existing plant to install new equipment,
(3) availability of limestone to run Flue Gas Desulphurization (FGD), (4) timeline of 2 years is impractical, as it takes 28-
30 months to install FGDs post ordering, (5) no mandatory domestic sourcing norm and capacity of Indian suppliers to
manufacture FGDs is at best 10-15 GW against theoretical demand of 80 GW over 2 years. Hence, Chinese will take
larger share of the pie, (6) tariff hike in PPA to compensate for new capex as well as deterioration in plant efficiency
(increased auxiliary consumption) and (7) stretched balance sheet of private gencos (~37 GW out of ~80 GW of
existing plants).

BHEL, Thermax and Alsiom India are key beneficiaries, but Chinese will take larger share: Equipment required to
control: (1) SOx levels is FGDs, (2) NOx level is Selective Catalytic Reduction (SCR) or modification in boilers, but up to
a certain level, (3) Particulate Matter levels can be lowered through Electrostatic Precipitator (ESP). Existing plants of ~80
GW would largely need to install FGDs (Rs 5 mn/MW), as minor modification in boilers and ESPs will take care of
NOx and PM levels. For new plants, besides FGDs they will also need SCR taking the total incremental capex to Rs 15
mn/MW. BHEL, Thermax and Alstom India manufacture FGDs locally. Chinese and Koreans also have FGD technology.
While none of the domestic manufacturers have indigenous capability for SCR, Thermax can source it from its JV partner
B&W and Alstom India can source from its parent. We are not changing our earnings and target prices for capital
goods companies due to multiple practical difficulties in implementing the norms which could delay the process.

JSW, Torrent Power, CESC and Rattan India are unaffected as unit sizes <500 MW. NTPC to get passthrough for
capex, but compensation for deterioration in plant efficiency is uncertain. Gencos that need additional capex to meet
new emission norms are: Adani Power, JP Power, Jindal Power, KSK, Lanco, Reliance Power, Sterlite, Tata Power, etc.
We are not changing our earnings and target prices, as change in law is a passthrough in PPA. However, getting a
regulatory approval for tariff hike could be a long drawn process.
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Exhibit 1: Change in environmental norms for coal-based power plants

New norms

Between 1-Jan-04 to

Parameter Earlier norms Up to 31-Dec-03 31-Dec-16 From 1Jan-17

Oxides of Nitrogen  No mandatory norms 600 mg/Nm> 300 mg/Nm® 100 mg/Nm®

(NOx) Manufacturers specify

510 to 750 mg/Nm®
Sulphur Dioxide No mandatory norms 1) 600 mg/Nm?® for Units <500 MW, 1) 600 mg/Nm? for Units 100 mg/Nm>
(SOx) Manufccfurerss specify 2) 200 mg/Nm? for units 5500 MW <500 MW,
300 mg/Nm 2) 200 mg/Nm? for units
>500 MW

Mercury ( Hg) None 0.03 mg/Nm3(for units having 0.03 mg/Nm° 0.03 mg/Nm?

capacity of 500MW and above)

Particulate Matter 150 mg/Nm® 100 mg/Nm?® 50 mg/Nm° 30 mg/Nm?

(for > 210 MW),
350 mg/Nm3
(for < 210 MW)

Water None ¢ Once Through Cooling (OTC) - Install Cooling Tower (CT) and ~ Meet specific water
achieve specific water consumption upto maximum of consumption upto
3.5m®/MWh within a period of 2 years maximum of 2.5 m*/MWh

¢ CT based plants - Achieve specific water consumption upto and achieve zero waste
maximum of 3.5m®/MWh within a period of 2 years water discharged

Source: Government of India, Central Pollution Control Board, Axis Capital

New environmental norms notified for coal-based power plants

In order to minimize pollution, the Ministry of Environment and Forest (MOEF), has
notified tighter emission norms for coal-based thermal power plants. The norms are
categorized for plants based on their commissioning: (1) up to Dec-03,
(2) between Jan-04 and Dec-16, and (3) after Dec-16.

What needs to be done to meet the norms

¢ Sulphur Dioxide (SOx): Plants will need to install Flue Gas Desulfurization (FGD)
equipment which cost Rs 5-6 mn/MW. However, old inefficient plants totaling
30-40 GW may be de-commissioned in light of enhanced capex

¢+ Oxides of Nitrogen (NOx): Plants will need to install Selective Catalytic
Reduction (SCR) equipment which costs Rs 6-7 mn/MW. Of the current installed
capacity, most plants have emissions within norms, however new plants after
31-Dec-16 will require additional capex to bring down emissions to 100
mg/Nm?*

¢ Particulate Matter: Plants already have installed Electrostatic Precipitator (ESP)
equipment, however their capacity may have to be increased or modification to
furnace may be required to bring them within norms

¢ Mercury (Hg): Complying to norms for NOx, SOx, and Particulate matter as
specified, the mercury emissions are expected to be within the required
0.03mg/Nm?*

¢ Water: As per the revised norms, the Specific Water Consumption for plants up
to Dec-16 has to be reduced to 3.5m®/MWh and for plants thereafter to
2.5m*/MWh. As of now, limited data is available on existing usage of water
at the plants, hence incremental capex requirement is not known. However, if
plants are asked to use sewage water, then Tertiary treatment plants will need
to be installed

/‘AXIS DIRECT

02



/‘AXIS SECURITIES 30 DEC 2015 Sector Update

CAP GOODS & POWER

Compliance and penalty

Though the environmental norms have to be complied within 2 years, there is
ambiguity over the penalty for non-compliance. Further, the equipment suppliers
indicate that the time required for installation of FGDs is about 3 years, hence
compliance with norms within 2 years looks challenging even if equipment are
ordered today. Anecdotally, the ethanol blending requirement in petrol is 5%,
however in practice the blending is only 2-3%.

Tariff hike required

Installation of FGDs alone will lead to an additional capex of Rs 5-6 mn/MW. This
will lead to an increase in tariff by ~0.12-0.15/kWh or about 4%. However,
whether the same will be allowed as pass through due to change in law needs to
be seen.

Exhibit 2: All India coal-based capacity

Coal based capacity (GW) Up to Dec-03 Up to Nov-15
Central 23 49
State 37 59
Private 4 62
Total 65 171

Source: Central Electricity Authority, Axis Capital

Exhibit 3: Capex required to meet new environmental norms
Cost

Parameter Equipment Comment

(Rs mn/MW)

Oxides of Nitrogen (NOx)  Selective Catalytic Reduction (SCR) 6-7 ¢ Mostexisting plants can lower the emissions from 500
to 300 mn through modification in burner.
¢ However, new plants after 31-Dec-16 will require
additional capex

Sulphur Dioxide (SO2) Flue Gas Desulfurization (FGD) 5-6 ¢ Plants >500 MW (~80 GW) will have to install FGDs.
However old inefficient plants (30-40 GW) may be de-
commissioned in light of enhanced capex

Particulate Matter Electrostatic Precipitator (ESP) 0.5 ¢ Minimal capex as only the size of existing ESPs will
have to be enhanced

Mercury ( Hg) None None ¢ Installation of FGDs, SCRs, and ESPs are expected to
bring down the mercury levels within norms

Water - - ¢ Llimited data available on existing usage of water at
plants, hence capex requirement is not known.
However, if plants are asked to use sewage water then
Tertiary treatment plants will need to be installed

Source: Axis Capital
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Exhibit 4: Power companies - valuation matrix

CMP TP Upside EPS (Rs) Book Value (Rs) P/B (x) RoE (%)
Company (Rs)  (Rs) (%) Rating FY15 FY16E FY17E FY15 FY16E FY17E FY16E FYI7E  FYI17E
NTPC 144 166 15 BUY 10.1 10.2 11.1 99 103 107 1.4 1.3 11
Power Grid 142 162 14 BUY 9.6 12.1 14.8 73 81 90 1.8 1.6 17
NHPC 20 19 (8) HOLD 2.3 2.2 2.3 27 28 30 0.7 0.7 8
Tata Power 68 88 30 BUY 0.9 4.1 6.3 46 51 56 1.3 1.2 12
Adani Power 30 29 (4) HOLD (8.0) (4.3) 3.1 20 17 20 1.8 1.5 17
KSK Energy Ventures 52 42 (20) SELL 4.7)  (14.0) 1.9 77 66 68 0.8 0.8 3

Source: Company, Axis Capital

Exhibit 5: Cap goods companies - valuation matrix

CMP TP Upside EPS (Rs) P/E (x) P/B (x) RoE (%)
Company (Rs) (Rs) (%) Rating FY15 FY16E FY17E FY15 FY16E FY17E  FY16E FYI17E FY17E
L&T 1,294 1,768 37 BUY 35.0 52.8 66.5 37 25 19 2.5 2.2 12
BHEL 172 166 (3) HOLD 7.1 2.3 8.3 24 75 21 1.3 1.3 6
Thermax 944 922 (2) HOLD 19.5 30.8 36.9 48 31 26 4.7 4.2 17
VA Tech Wabag 698 740 6 HOLD 20.6 23.9 36.8 34 29 19 3.8 3.2 18
Source: Company, Axis Capital
Impact on power companies:
¢+ Companies impacted
+ Tata Power, Jaiprakash Power, KSK Energy: As these companies have
plants with unit sizes above 500 MW, the emission norms are more
stringent. While change in law is usually passthrough even in fixed-priced
PPAs, timelines on tariff adjustment is uncertain being a long-drawn process
¢ Companies not impacted
« NTPC: NTPC and companies with PPAs on regulated cost+plus basis
will not be impacted as additional capex will be passthrough due to
change in law. However, uncerfainty exists on tariff adjustment to
compensate deterioration in efficiency from installation of FGS and SCRs
resulting in higher auxiliary consumption.
« JSW Energy, Torrent Power (Not rated), Rattan India (Not rated), CESC
(Not rated): As the unit sizes are less than 500 MW, these companies will
not be impacted by the new norms which are more stringent for upcoming
plants after Dec-16 and unit sizes above 500 MW
¢ Technical issues to persist: Installation of FGDs requires additional space, which
may be a challenge in an existing set-up. Further, limestone availability required
for running of FGDs will be an issue
¢ Auxiliary consumption will increase: For plants installing FGDs and SCRs, the
in-house consumption of power (Auxiliary consumption) to run these equipment
will also increase resulting in lower power availability for sales
¢ Implementation to be a long drawn process: With issues related to
implementation and consequent impact on Power purchase agreements (PPAs),
we see delay in implementation of the new norms
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Disclosures:

1. Business Activity:

Axis Securities Limited (ASL) is engaged in the business of providing Retail broking services & distribution of various financial products. ASL is also registered
with SEBI as Research Analyst under SEBI regn.no.INH000000297

2. Disciplinary History:
There has been no instance of any Disciplinary action, penalty/stricture etc. levied/passed by any regulators/administrative agencies against ASL and its
Directors. Pursuant to SEBI inspection of books and records of ASL as a Stock Broker, SEBI has issued an Administrative warning to ASL in 2014.

3. Terms & Conditions of issuance of Research Report:

The Research report is issued to the registered clients. The Research Report is based on the facts, figures and information that are considered true, correct, reliable
and accurate. The information is obtained from publicly available media or other sources believed to be reliable. The report is prepared solely for informational
purpose and does not constitute an offer document or solicitation of offer to buy or sell or subscribe for securities or other financial instruments for the clients.

4. Details of Associates:

ASL is a 100% subsidiary company of Axis Bank Ltd. Axis Bank Ltd. is a listed public company. The following are the SEBI Registration Nos.

Particulars

Merchant Banking (Category 1)
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Debenture Trustee
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Clearing Member (MCX-SX - Futures & Option)
Clearing Member (NSE — Future & Options)
Clearing Member (BSE - Future & Options)

Trading Clearing Member (NSE — Currency Futures)
Trading Clearing Member (MCX — Currency Futures
Trading Clearing Member (BSE — Currency Futures)
Trading Clearing Member (USE — Currency Futures)

Portfolio Manager

Other Associates are as follows:
Sr.
No

Name of the Associates Particulars

Axis Infrastructure Fund. It is registered with SEBI as a Domestic Venture Capital Fund

! Axis Private Equity Limited under SEBI (Venture Capital Funds) Regulations 1996.

It is registered with SEBI as a Debenture Trustee under Securities and Exchange Board of India

2 Axis Trustee Services Ltd (Debenture Trustees) Rules, 1993.

3 Axis Asset Management Company Limited Portfolio Management Services

Axis Mutual Fund Trustee Limited- It is registered with SEBI as a Mutual Fund

4 and is Investment Manager to Axis Mutual Fund. It is registered with SEBI as a Mutual Fund and is Investment Manager to Axis Mutual Fund.
BSE - Stock Broking (Cash Segment)
BSE - Stock Broking (Derivatives Segment)
NSE - Stock Broking (Equity Segment)
Axis' Capitall Limited -'It is. engag'ed in the business of prO\l/iding. stc"ck b.roking NSE - Stock Broking (Future & Options)
5 services mainly to Institutional clients and HNIs and also into distribution of

financial products. It is also a SEBI registered entity. NSE - Stock Broking (Currency Derivatives)

BSE - Stock Broking (Wholesale Debt Market)

Association of Mutual Funds of India (AMFI)
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5. Disclosures with regard to ownership and material conflicts of interest:

Sr.No.  Disclosures Yes/No Details, if applicable

ASL or its research analyst, his/her associate or relative has any direct or indirect financial interest in the subject company and the
1 nature of such financial interest. No

ASL or its associates, research analyst, his/her relatives have actual/beneficial ownership of one per cent or more securities of the
2 subject company, at the end of the month immediately preceding the date of publication of the research report. No

ASL or its Research analyst, his/her associate or relative, has any other material conflict of interest at the time of publication of the
research report.

6. Disclosures with regard to receipt of compensation:

Sr. No. Disclosures Yes/No Details if applicable

ASL or its associates have received any compensation from the subject

K Axis Bank is a scheduled commercial bank offering banking services to various
1 company in the past twelve months. NA

companies and receiving fee etc.

ASL or its associates have managed or co-managed public offering of

Axis Capital Ltd., h d - d public offeri f ities f
2 securities for the subject company in the past twelve months. NA s ~aphta a5 managed or co-managed public otiering o securities for

various companies in the past twelve months

ASL or its associates have received any compensation for products or

services other than investment banking or merchant banking or brokerage Axis Bank is a scheduled commercial bank offering banking services to various

NA

services from the subject company in the past twelve months. companies and receiving fee etc.
ASL or its associates have received any compensation for investment Axis Capital Ltd., has provided investment banking or merchant banking or
4 banking or merchant banking or brokerage services from subject company NA brokerage services to various companies and received compensation in the past
in the past twelve months. twelve months from such companies.
ASL or its associates have received any compensation or other benefits
5 from the subject company or third party in connection with the research No
report.
7. Other Disclosures:
Sr.No.  Disclosures Yes/No Details, if applicable
1 The research analyst has served as an officer, director or employee of the subject company. No
2 ASL or its research analyst has been engaged in market making activity for the subject company. No
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Disclaimer:

The views expressed / recommendations made in this report are based on fundamental research and other inputs and could be at variance
with the company’s / group’s views based on technical analysis. The report and information contained herein is strictly confidential and
meant solely for the selected recipient and may not be altered in any way, transmitted to, copied or distributed, in part or in whole, to any
other person or to the media or reproduced in any form, without prior written consent of Axis Securities Limited (ASL). The information
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contrary to law, regulation or which would subject ASL to any registration or licensing requirement within such jurisdiction. The securities
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