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Dow Corning CHP
Environmental Permit JP3632ZH
Fugitive Emissions – 2016 Review

Summary Report

1. Introduction

Within the site Environmental Permit, clause 4.2.2 states that:-

4.2.2   A  report or reports on the performance of the activities over the previous year shall be submitted to Natural Resources Wales by 31 January (or other date agreed in writing by Natural Resources Wales) each year. The report(s) shall include as a minimum: 
 
(a)    a review of the results of the monitoring and assessment carried out in accordance with the permit including an interpretive review of that data; 
This summary report is the outcome of such a review for 2016 at Dow Corning CHP, operated by Cofely Industrial Energy Services.
2. Permit Changes

Deed of Novation from Industrial Energy Services Ltd to ENGIE FM Ltd submitted 19th August 2016 & completed
3. Monitoring changes

On July of 2016 the methodology of collection and recording of data for the emissions changed to an automated system. Emerson and Envirosoft were contracted to complete Ovation (DCS) and Envirosoft (CEM’s data logging) hardware and software logic changes, required to fully implement IED reporting as per the EPR Improvement programme requirements (Improvement condition IC6) of the CHP Environmental Permit.
4. Review of Data
From the LCP 60 NOx Returns for monthly mean it can be shown that all units (HR-001A, HR-100B & FB-001) achieved levels of emissions below the limits set out in the permitted conditions. (See Tables 1A,2A and 3A in Appendix A)


Monthly Mean Limits

Achieved Monthly Mean (Average)
HR-001A
125 mg/m3




62.81   mg/m3
HR-001B
125 mg/m3




51.37   mg/m3
FB-001
250 mg/m3




177.38 mg/m3
From the LCP 60 CO Returns for monthly mean it can be shown that all units (HR-001A, HR-001B & FB-001) achieved levels of emissions below the limits set out in the permitted conditions. (See Tables 1A,2A and 3A in Appendix A)



Monthly Mean Limits

Achieved Monthly Mean (Average)
HR-001A
80 mg/m3




5.21   mg/m3
HR-001B
80 mg/m3




4.05   mg/m3
FB-001
100 mg/m3




5.02   mg/m3
A point of further investigation will be the consistently lower levels attained by HR-001B on both NOx and CO throughout the year in comparison to that of HR-001A. (See Figure 1A & 2A Appendix A)
Likely causes for these effects are:

· Slight differences in gas turbine engine combustion set ups, which is not too uncommon on gas turbines as no two engines are exactly the same.

· The setup of the NOx suppression system within the ancillaries of the gas turbines, can also give rise to this effect.
· The methodology of running the units, and the CHP as a whole, can result in differing efficiencies, which although appear to be independent are in fact interdependent on site demand and differing set up philosophies by each manned shift.
From the annualised hours set out in Table 4A Appendix A, it can be seen that they reflect a general running philosophy that the gas turbines and heat recovery units are used as base generating units for both electricity and steam, with the fired boiler taking up the rest of the plant demand.
Considering Figure 3A we can see that the fuel consumption (in total 873,626,106 KWh for 2016) during the period was approx. 72,700,000 KWh per month. Over the first half of the year, prior to the June shut the average was running at 80,370,000 KWh this then lowers slightly to an average of 72,890,000 KWh per month. This is a reflection of the changes within Dow Chemicals production runs, a direct resulted of post parent company production changes.
The resultant CO2 emitted from the installation reflects directly these figures.

If we now consider Figure 4A Appendix A we see that in comparison to the previous 3 years the installation has been following a pattern of fluctuating efficiency. During the period between Sept 2013 to June 2015 the efficiencies for the installation were relatively constant. What has been evident in 2016 is that the installation efficiencies for both electrical and heat generation has fluctuated considerably. This is not a reflection of the unit’s efficiencies but of the operating philosophies adopted when running the plant due to required statutory and maintenance stops. 

For example when a gas turbine is required to be unavailable due to maintenance, the alternative supply of heat would be the fired boiler. This will result directly in a loss in electrical efficiency, but a gain in heat efficiency, and as such these cycles of efficiency fluctuations will be evident around periods of high maintenance and required statutory inspection which results in periods of unit unavailability greater than 1 week.

During 2016 we have seen a stabilisation in the overall CHP efficiency in comparison to the previous two years, excluding periods of shutdown, see Figure 5A Appendix A. It is also evident that condensate recoveries suffered in the first half of the year, but post June shutdown have improved gradually and are continuing to make inroads into attaining higher levels of return due to internal improvement works.

In conclusion, 2016 has been a stable year for emissions, and periods of peaks and troughs can be attributed directly to shutdown and maintenance periods. Underlying trends in the abatement of NOx and CO do warrant an investigation to better determine their cause, so enabling further improvements.
Prepared by

Hiram Mullan
Operations Manager 

2nd June 2017
APPENDIX A

TABLES AND FIGURES
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Table 1A Monthly Mean Concentrations for HR-001A
[image: image2.emf]RELEASES TO AIR

QUARTERLY RETURN  2016 Quarter 4

MONTHLY MEAN, MAXIMUM DAILY MEAN AND ANNUAL PERCENTILE CONCENTRATIONS 

(a),(b),(c)

OPERATING MODE: Combined Cycle

Operator: ENGIE Industrial Energy Services Form: IED CON 2 (Gas Turbines)

Location: Dow Corning CHP Version/date: V.3.1 31 Dec 2015

Permit/Variation Number: EPR/JP3632ZH

 Month

Monthly

Mean

(d) 

Max Daily

Mean

(d)

Part Load

Max Daily

Mean

(e)

Monthly

Mean

(d)



Max Daily

Mean

(d)

Part Load

Max Daily

Mean

(e)

  January 50.57 52.87 52.87 5.14 15.38 15.38

  February 51.78 55.39 55.39 3.62 14.48 14.48

  March 56.29 70 70 5.42 13.86 13.86

  April 55.98 78.76 78.76 4.99 24 24

  May 59 70.97 70.97 4.62 10.51 10.51

  June 0 0 0 0 0 0

  July 51.83 79.82 79.82 5.7 49.7 44.7

  August 49.29 63.93 63.93 5.9 21.1 21.1

  September 52.89 56.19 56.19 1.4 7.2 7.2

  October 64.17 76.92 76.92 2.9 23.9 32.6

  November 63.11 66.76 66.76 4.7 14 31.6

  December 61.57 64.75 64.75 4.3 23.5 49.3

 Monthly ELV/Daily ELV

 (f)

125 125 125 80 80 80

 Annual 95

th

 Percentile 

(g)

125 80

 Annual Percentile ELV 

(h)

Year:

LCP:60 A3 (HR-001B)

NO

x 

(mg/m

3

) CO

 

(mg/m

3

) 


Table 2A Monthly Mean Concentrations for HR-001B

[image: image3.emf]RELEASES TO AIR

QUARTERLY RETURN  2016 Quarter 4

MONTHLY MEAN, MAXIMUM DAILY MEAN AND ANNUAL PERCENTILE CONCENTRATIONS 

(a),(b),(c)

OPERATING MODE: Auxiliary Firing

Operator: ENGIE Industrial Energy Services Form: IED CON 2 (Gas Turbines)

Location: Dow Corning CHP Version/date: V.3.1 31 Dec 2015

Permit/Variation Number: EPR/JP3632ZH

 Month

Monthly

Mean

(d) 

Max Daily

Mean

(d)

Part Load

Max Daily

Mean

(e)

Monthly

Mean

(d)



Max Daily

Mean

(d)

Part Load

Max Daily

Mean

(e)

  January 185.59 197.46 197.46 7.9 35.96 35.96

  February 189.6 199.59 199.59 3.56 12.88 12.88

  March 185.89 195.18 195.18 11.14 18.6 18.6

  April 0 0 0 0 0 0

  May 210.96 222.05 222.05 1.28 40.42 40.42

  June 207.3 214.1 214.1 1.71 6.33 6.33

  July 165.68 207.08 207.08 18.1 61.9 61.9

  August 190.12 202.93 202.93 2 2.6 2.6

  September 188 197.07 197.07 5.3 13.5 13.5

  October 197.95 205.31 205.31 4.2 8.4 8.4

  November 203.72 209.32 209.32 2.6 5.2 5.2

  December 203.72 209.35 209.35 2.5 5.5 5.5

 Monthly ELV/Daily ELV

 (f)

250 250 250 100 110 110

 Annual 95

th

 Percentile 

(g)

250 200

 Annual Percentile ELV 

(h)
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LCP:60 A2 (FB-001)
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Table 3A Monthly Mean Concentrations for FB-001
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Figure 1A Monthly Mean Concentrations for NOx HR-001A, HR-001B, FB-001
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Figure 2A Monthly Mean Concentrations for CO HR-001A, HR-001B, FB-001
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ANNUAL RETURN 

OPERATING HOURS

Operator: Form:

IED HR1

Location: Version/date: V.11 Mar 2016

Permit/Variation Number:

 Annual Operating Hours 

(a), (b)

6,416 0 4,977 6,944 0

 Cumulative Operating Hours 

(c),(d)

 Derogated annual hours 

(e)

 Five year rolling average 

(f)

LCP3 

(A3 HR-

001B)

Bypass

(hours)

LCP4

(hours)

Bypass

(hours)

  Year:   

LCP1 

(A1 HR-

001A)

Bypass

(hours)

LCP2 

(A2 FB-

001)

Bypass

(hours)


Table 4A Annual Operating Hours for HR-001A, HR-001B & FB-001
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Figure 3A Installation Total Fuel Consumption and Subsequent CO2 Emissions
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Figure 4A Installation Heat and Electrical Generating Efficiencies over 3 Years
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Figure 5A Condensate return to CHP from Dow & Overall Installation Efficiencies over 3 Years
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QUARTERLY RETURN  2016 Quarter 4

MONTHLY MEAN, MAXIMUM DAILY MEAN AND ANNUAL PERCENTILE CONCENTRATIONS 

(a),(b),(c)

OPERATING MODE: Combined Cycle

Operator: ENGIE Industrial Energy Services Form: IED CON 2 (Gas Turbines)

Location: Dow Corning CHP Version/date: V.3.1 31 Dec 2015

Permit/Variation Number: EPR/JP3632ZH

 Month

Monthly

Mean

(d) 

Max Daily

Mean

(d)

Part Load

Max Daily

Mean

(e)

Monthly

Mean

(d)



Max Daily

Mean

(d)

Part Load

Max Daily

Mean

(e)

  January 52.57 54.64 54.64 7.65 18.84 18.84

  February 61.13 85.08 85.08 8.69 17.3 17.3

  March 60.03 66.62 66.62 6.25 13.41 13.41

  April 59.85 66.9 66.9 5.8 18.81 18.81

  May 64.37 68.11 68.11 4.87 11.3 11.3

  June 65.81 83.98 83.98 3.68 25.69 25.69

  July 62.8 80.14 80.14 1.4 15.8 25.1

  August 59.75 64.19 64.19 5.5 14.6 24.3

  September 60.08 61.61 61.61 4.6 13 19.9

  October 66.35 78.34 78.34 5.2 19.3 20.7

  November 70.18 81.45 81.45 4.5 15.1 18.2

  December 70.79 83.88 83.88 4.4 8.6 15.6

 Monthly ELV/Daily ELV

 (f)

125 125 125 80 80 80
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(g)

125 80

 Annual Percentile ELV 
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NO

x 

(mg/m

3

) CO

 

(mg/m

3

) 

[image: image10.png]€O (mg/m3)

20

18

16

14

12

10

/\

\

Monthly Mean HR-001A
Monthly Mean HR-001B

Monthly Mean FB-001

/
DA

AL

- \

January February March April May June July August September October November December




[image: image11.png]NOx (mg/m3)

250.00

200.00

150.00

100.00

50.00

0.00

Monthly Mean HR-001A

Monthly Mean HR-001B

Monthly Mean FB-001

LH

~1)

January

February

March

April

May

June

July

August

September October

November

December




[image: image12.png]teCO2

90,000,000

80,000,000

70,000,000

60,000,000

50,000,000

40,000,000

30,000,000

20,000,000

10,000,000

//:

——Fuel

= Emissions

Total Fuel 2016
873,626,106 KWh

Jan-16

Feb-16

Mar-16

Apr-16

May-16

Jun-16

Jul-16

Aug-16

Sep-16  Oct-16  Nov-16 Dec-16

16,000.00

14,000.00

12,000.00

10,000.00

8,000.00

6,000.00

4,000.00

2,000.00

0.00

Kwh




[image: image13.png]= CHP Efficiency

Condensate Return

L—

\

\p

- 9T-AON
L g1-das
- ot4ns

- 91-Aey
- oT-rep
- 9T-uer

- GT-AON
L g1-das
- §TAns

- sT-Aey
L STen
- gT-uer

- ¥T-noN
L p1-das
EvTAng

- vi-Aeny
EvTren
- pT-uer
- €T-noN
- gr-das
L €Tdng

- €T-heny

€T-1eN

90.00%

85.00%

80.00%

75.00%

70.00%

65.00%

60.00%

55.00%

50.00%




