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Executive Summary

1.0 This section presents a brief summary of the results of the thermal insulation audit conducted at
Paper Plant in 2016.
2.0 A team of three specialist engineers were involved in the thermal insulation audit. The audit was

mainly targeted at identifying the heat loss occurring in the Boilers, Steam Lines and Turbines due
to bare and weak insulation.

3.0 The audit involved using sophisticated portable thermal imaging camera and anemometer; to
identify the bare and weak area, to measure the accurate temperature and to measure the wind
speed to facilitate in complex analysis to estimate the heat loss and corresponding steam loss due to
bare and weak insulation.

4.0 The identified annual heat loss due to bare and weak insulation is 5540.02 million kCal/Annum
and the equivalent steam loss is 6942.63 Tonnes/Annum. The identified steam loss works out to
20% of the total steam loss occurring due to temperature drop in the steam lines. The total
identified cost saving potential by insulating the bare and weak areas is Rs.72.89 lakh and the total
cost of implementation is estimated to be Rs.28.59 lakhs. The summary of identified total hot spots,
heat loss, steam loss, monetary loss, investment required for rectification and payback period are
given in below table;

09 17 26 1212.39Million 1519.35 15,95,320 127.9
06 20 26 338.69 Million 424.44 4,45,670 62.23
25 7 32 448.23184 Million 561.71515 5,89,800.9 44.17
40 6 46 2905.1474 Million 3640.67245 38,22,706 86.94
06 10 16 465.68384 Million 583.58564 6,12,764.9 24.7
08 11 19 169.8764 Million 212.88569 2,23,529.9 11.52
5540.0194 Million 6942.6356 72,89,789 357.46

6942.6356

72,89,789

28,59,680

0.392




1 Introduction

PAPER PLANT

2 Methodology and Approach

The audit involved carrying out thermography scanning of boiler, steam line and turbines to
realistically assess heat loss and potential for energy savings.

®  Using FLIR E60 Thermal Imager, the surveyor scanned the Steam Pipelines, Boiler and
Turbine surfaces to access the condition of the existing insulation for identifying bare/weak
insulation contributing to excessive heat loss.

®  The surveyor captured Infrared image and Normal image simultaneously for easy
identification of hotspots.

®  The images are segregated based on bare insulation, weak insulation and cladding missing
areas.

®  Heat Losses due to bare and weak insulation is calculated as per 1S14164.2008 standards
and recommendation of insulation material, economic insulation thickness, approximate
cost of investment , payback period analysis is provided in the report. IS 14164,2008

standards



2.1 Approach
Thorough thermal scanning of the following areas are carried out;

= FBC 3, FBC 4, BHEL Boiler and Enmas Boiler top to bottom, respective Feed water tank,
Feed water pump suction and discharge line till boiler drum

m  Boiler ID, FD, PA, SA and TA fan ducts.

= HP discharge line from boiler to HP header and HP header to Turbine.

"= TG3and TG 4.

= MP and LP line from TG to MP and LP header.

2.2 Tagging

Different colour tags are used to highlight the condition of insulation based on the severity of

damage. The different colour tags and the respective condition of insulation is given in table 2.1

CLASSIFICATION
Tag Type
RED BARE, WEAK
BLUE No CLADDING




2.3 Instruments

The audit study made use of various portable instruments, for carrying out various

measurements and analysis. The specialized instruments used during the audit are given below;

e Thermal Imager —-FLIR- E-60
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Applications

e Anemometer — For Measurement of Wind Velocity




2.4 Calibration of Instruments

TransCal

Measurement to Perfection...

7 N
Main Bld. Premises ; Centenary Building |G Fir), Door No. At:100, W._Park Rd.,
M‘Bl.mnplﬂu Road And Margosa Rd., 1%'&%% Bangalore City, Pin-560003 £ 857

8 Cihpnfion Fal

MNABL Accradited Calibration Lab as per ISOJ/IEC 17025 : 2005

Customar Nama & Address @ Mis. Permaweld Pvt Lid,

H22T7, Akarsh Plazs, 18t Stage, Sth Phase, Waest OFf Chord Road, 800 Main
Foad Shivanagar. Bangalore Kamataka IND S60010

Customor's Reference - SRF No. : TSCHME-17/5337 Dated : OF MNow 2016
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Calibration Certilicate Mumber Calibrated On Calibestion D Page Number
TSCHE-17/5337-1 10 Nov 2016 10 MNow 2017 10f2
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Make Fiir |Cal Procedure No. T TSCICALISTY
ModeliRange L EEBI DUC Received 107 Mov 2016
SI No. : ABD30BEZ DUC Condition on Receipt - Salisfaciory
ID No. = |I.“?-ll.l.t - ' : Thermal Lab
Environmenial Conditions : Temperature in *C : 26 Humidity in RH % : 65
Standards used :
Sl Mo. Nomenclature Make Maodal S1 NofiD.No. Certificate No. Validity
1 Handy calitwator _ Yokogawa CATY TIFCO1& TSCHMES-16/AMH-TCAL-13 | 10 Dec 2016
2 Biack Body Tempsons [Calsys1200B8 BB 004 Used As Source 21 Feb 2017
3 RTD Ciass A YEP . PTﬂl-} 11020778 TSCOM5-16MNH-TCAL-45 | 01 Mar 2017
4 Thammoocoupis ——— N Type TSOM-011  [TSCHS-16ANH-TCAL-TOA| 25 Dac 2016
Maote :

¥, This Calibraficn Cearfifacale felstes only 1o tha above DUC A Roporied resulls sre valid 8t the time of and onder the slaled condiions of
M EUPEmMEnis.

2. Partial Publication/ reproduction of this Cerificate in ety form s nol permmittied et Hhe wiiien consst of Transcasl

3, Ermors f any | i this Cerlficate shall be broughl o notics  within 45 days from fhe dele of s Conificate
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af additional data] To be: [#lad by customar authofzed signetory and  nod undssr calibraticn laboratong oontmd)

7, In Result Sheets, Pass’ indicates mesasurad readiigs are within specification limid, Fal' Indicates measutod roadings aneout of
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8 Consider Model or Rangs whichever s apphcabbe.
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Calibrated By Choecked By Auvthorised By
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Reddy K M Ramamo WV Shashldhar
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CAL CERT. NO : TSCHE-1T/53371 Page:20f2

Range -35 to 650°C

Resclution: 0.1 *C Accurscy: 2 2°C
Fesuds
DUC Roading Devintion Mezsuremant

W, Ne rc) §id Reading (C) | omgerved 'C) | Uncerisinty & () | FRemarks
1 502 4R 0 03 436 Pass
2 2003 190 6 04 436 Pass
3 2002 306 B 0.4 436 Pass
4 800.2 500 04 502 Pass
5 a50.3 850 04 5 02 Pass

Carehisiin Romorks.
1 Massuremen! Uncartainty reporiad is al D58% canfidance lavel.
2 Temperpture Scale - International Temperature Scale, 1800 (ITS-80)
3 Callbration done as pér customes request
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Kalibrier-Protokoll
Certificate of conformity » Protocele d'étalonnage
Frotocolla ol callaidao  Informe de calibfacion

Gerét / Module type /
Madéle | Modelo: testo 410-1
Messbereich / Measuring range / Vane: 0.4...20m/s

Etendue de mesure / Rango de medicién: Temperature : -10...50°C

Serien-Nr. / Serial no. / 38453140/604
N°. de série / NOmero de serie:

Segmenttest / Display test/

Test d'affichage / Test del visualizador: M oK
Messwerte / Measured values /
Valeurs mesurées / Valores medidos:

Sollwert / Zulassige Toleranz [ Istwert /
Reference / Permissible tolerance / Actual Value /
Reférence / Tolérance admise / Valeur réelle /
Referencia: Tolerancia permitida: Valor medido:

\ane:
12.0m/s +0.4m/s 12.0m/s
Temperature:
24.0°C +0.5°C 23.9°C

T Y

Priifer / Inspector /
Responsable / Verificador
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