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Intelligent Electrical Documentation
for Industries using getap

o AC Electrical systems —
Generating stations, Complex load and line impedances, CT/PTs, Circuit
breakers and relays.

e Electrical calculations -
Vector calculations and involve lot of mathematics.
There 1s a trend to depend on thumb rules or compromise excel sheets.

¢ Updated electrical documentation helps in -
Attending maintenance emergencies, brown field expansions, statutory
requirements, internal EHS requirements.

o AUTOCAD drawings -
Do not have electrical intelligence — |
Do not generate BOQs automatically.
Are only PICTURES for electrical engineers.

getap
Intelligent documentation offers:
I
a) Accurate Calculation of all electrical parameters
b) Displaying electrical parameters and component IDs /
specifications on SLDs.
c) Auto Synchronized BOQ generation / updating.
d) Auto Synchronized Electrical parameter validation tables.
e) Load flow results, Short circuit analysis,
f) Auto Synchronized Relay parameter setting tables
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SASPPL helps client to achieve compliance related to

following standards.

Organizations follow different safety standards as adopted by their EHS policy.

To name a few we are presenting a list below.

Standards related to Electrical Safety.

ounkwnNneE

CEA 2010 regulations

IS 732 provision

IS 3024 — Earthing System

IS 62305 — Lightning Protection System

OSHA 29 Code of Federal Regulations (CFR) Part 1910 Subpart S.

NFPA 70E - Standard for Electrical Safety Requirements for Employee at
Workplace.

IEEE Standard 1584-2002 - Guide for Performing Arc Flash Hazard
Calculations.

National building code, National Electricity code (GOIl, GOM)

Power Quality Study.

N

Applicable Utility supply code. (Supply code 2005 in case of MSEDCL)
IEEE 519 1992 — TDD (Harmonics) Compliance limit

. Applicable reactive power billing method (KVAH billing / PF incentive

ETC)
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Sample Documentation For A Plant With

HSEDCL

3MW Load At 22 KV
Having HT Distribution

3 Transformers

3 PCCs

300 MVA=c
a2 W

Bus? Relayl
cT
100/5 | gy
1200 A
0 HT Distribution
cT2 o CTs
75/5 Relay2 g5 Belay 3 75/5 Relays
1200 A .
1600 A
CEz CE3 [ES
cl
1-3/C 185 o 1-3/C 185 c3 1-3/r 185 4 1-3/C 340
Bus3 CT4 Bt Busd 1.6 MVA
75/5 Relayt 23/0.433 W
™) /a3 w  CB X
BusDuetd
6.25 %2
1.5 WA
Bushuct1 X 12/0.433 ¥V Bus2§ ==
™
6.23 3l cT8 |—o Relayd
met L 2500/5
Relayf BusDuct3
as0n & ) CB8
CTé M
2500/3 Bus20 Relay? RCT |
Relayd
4000 & cm
2500/5 tr |—o
CB6 2000/5
4000 A
. 2000 & Yy
CE9
B3 — m Cables || 5-2/c 200

SLD showing component specifications

mmsﬂu«
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BOQ, Function and Specifications for all Relays and Trip devices in above SLD.

Relay ID| AdjacentBus | Manufacturer Model T U
Function Element
Relayl |Bus7? CsPC IRI-PRO-3I-El |100:5 Owvercument  |Phase
Relayl |Bus7? CSPC IRI-PRO-3I-El [100:5 Overcumrent | Ground
Relay2 |HT Distribution |[CSPC IRI-PRO-3I-El [75:5 Overcument  |Phase
Relay?2 CsPC IRI-PRO-3I-El |100:5 Overcument | Ground
Relay 3 |HT Distribution  |Easun Reyrolle  |MIT114 795 Overcument  |Phase
Felays |HT Distribution |[CSPC IRI-PRO-3-El  [75:5 Overcument  |Phase
Relays C5PC IRI-PRO-3I-El |100:5 Overcumrent | Ground
Felay4 |Busd Easun Reyrolle [MIT114 79:5 Overcument  |Phase
Relayé |Bus27 Easun Reyrolle [MIT114 3500:5 Overcurent  |Phase
Relay? |Busz20 L&T MCE1A 3500:5 Owvercument  |Phase
Relayd |PCC7 L&T MCEB1A 2000:5 Overcumrent  |Phase
Felayd |Bus2d Easun Reyrolle [MIT114 2000:5 Overcument  |Phase
LVCBID |AdjacentBus |Manufacturer |Model hax 5 Amps |SC Ratin Manufacturer |Model
. Voltage |Frame J d
CB7 Bis Siemens WLH 4 0635V (200 (400 |BSKA@OBERV [Slemens ETNE
CB6 BlsZl Siemens WL 4 0635V (300 (400 |BORA@OBERV [Slemens ETNE
B [Ps®  [Sumed W2 060V [0 [0 [eEkA@OBOEV [SquaeD  MICROLOGE 20
CBd CCT Squaed  |NW20H1 069KV (200 |00 |GBkA@OGBEYV |SquaeD  |MICROLOGIC20
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Auto generated version of SLD showing only currents in various branches.

HEEDCL

300 Mik=c

Teoe I .
———

0.4 & Ralayl
CEL
]
123 1 H5.6 & 15.9 &
Relay? |-o Relayi
CB2
CES
2 C4
129 & 115.3 2
1.6 MVA
1.5 MVA T3
T
Busluctd
1.5 MVA
Bushucti J , Tocs
TE ol . -
RelayB
N Eqﬂg i BusDuct3 '
'} CBS
i CE 4
Relay® | c V3086 &
ﬁ Relay] w
CEé ¥
Relayd
{1473 &
CB7 - J
B (1607 &
BC3 BCS Cables |
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SLD showing KW and KVAR at various bus Levels.
Relayl
MEELCL 20EL W
A0 Wiksc 1067 kear | B
10 b
2064 BN
j7330.3 kear H104 W 11354 kW £03.5 W
b0ed =131 bwar =24 kvar -35.4 tvar
-330.5 kvar
Relay? |—l<> Relay 3 |—<> Relays
Cablel
ta CB3 5
-+ i
2062 EW o c3 o
-110.1 bwar
104 1o 1438 4 V603.5 kN
. -20.4 kvar -
13.6 kvar 55.3 kvar
— Relapd 1.6 Wik
1.5 WA 6]
n
CBd BusDuct4
H 2.5 WUA
Busluetl —_—
1 - e01.1 &
-€5.5 kvar
1 RelayB
Mg i Bushucts )
-45.7 tvar } Wi}
Relay i34 kN —-—
-£5.7 kwvar bend 1w
j I 0 -£%.5 kvar
(6 Relay?
1085 W Relayd
(48,7 kuar @ ) )
il
1347 1K
+'EE."-' tvar
HL3 PCCS [j Cables I

Hmﬂmﬁm
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SLD showing KW / KVAR loads and transformer and Cable losses.
Relayl
MEEDCL 061 W
300 Mksc (1067 kear | CBL
Y b
2064 N
j330.5 kvar 11104 1 b33 1 £03.5 i
ba0ed o -23.2 kvar =24 kvar -55.4 kvar
-330.5 kvar
Relay? M Relay 3 H > Relay5
0.051 kW, -3.63 kvar]
[1.78 EW,-330.4 kvar] {§ Cablel
' o (22 ce3 W 10.076 bA,-0.60 kuar] OO0
- 0.012 EW,-4.09 kvar]
* [ I
3062 iR o €3 c4
=110.1 kwar  |[0.35 kW, -3.45 bvar]
1104 i st 1o V03,5 th
-18.€ kvar ~40.2 kvar 55.3 bvar
Relayd 1.6 MU
n e 1.5 MR T3 Y [2.36 i, 14.3 kvaz]
[5.02 kW,30.1 kvar] B4 _—
o
8 1.5 VA
Bushuct! [7.55 W,45.3 kvar] "
- EDL.1 W
-£5.5 kvar
1 RelayB
b33 & Bushuct
-4%.7 kvar
Relayh 41347 1 4
-65.7 kvar benl.1 ¥R
j | 0 -£5.5 kvar
CBE
Relay?
1039 ! Relayd
|'49.7 tvar
CE7 -
1347 1N
;'EE.T tvar
73 POCS Cables | [3.64 £,2.31 kvar]

Hmﬂmﬁﬂ
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Branch Losses, Cable validation for all the branches as per previous SLD

ID FromBus |ToBus |Type Rating1 |(Rating2 |AmpFlow |% Loading kW Losses
Cable1 [Bush Bus3?  |Cable 1800 m 3-JC 20 |80.87 9.1 1.79
C1  [Bus7 Bus3  |Cable 100 m 1-3YC 185 [3045 1.2 0.39
2 HT Distribution |Bus3 Cable 100m 1-JC 185 |28.99 11 0.0507
C3 HT Distribution |Busd4 Cable 100m 1-JC185 3557 13.4 0.0763
C4 HT Distribution |Bus5 Cable 100m 1-JC20 1593 54 0.0117
T Bus3 Bus2Z/  (Transf 2W |22/ 0433 KV |2500 kVA  [28.99 4472 5.02
12 Bus4 Bus20  [Transf 2W |22/ 0433 KV |2500kVA 3557 .2 1.55
E Bush Bus28  [Transt 2W |22/ D433 KV 1600 KVA 1591 3.9 2.36
Cabled [PCCT MED Cable 7am 5-YC300 13086 493 364
: rag 5C
p | || (ad i T et ) B st Dpn ok Lo | W
Phase | Catle | ™00 | B Te| T | ™ | o ||
Gkl | D] 3 |30 | M| 60 |Bud | AL | MREQC| M) | M |UGDwt | 9 | ®OI | E0 JO007| BE
0 [ 2] 13016 W0 |Reb | AL |MREOC] 3185 | M [UGDwt | 9 | 58 | B4 J 00| LI
|2 ] 1 ]3] 15 W |Ryeh |AL | MEDC| 3-18 ACTms | @ | W7 | B [0 BE
G [ 2] 130 ]I15] W0 |Rya|AL | MENC| 3-18 ACTmys | @ | M7 | %6 [ Q0] 1B
G D] 10| M| W0 |Red | AL MREOC] 324 | 10 | UGDwt | 9 | X7 | BF | 0] 16
Gy | 3] 330 )0 § |Riud | AL ‘IEI‘ B30 ) 1) | UGDwt | 9 | 1903 | BRE | 071] 2H
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SLD showing Short circuit currents
HEEDCL 500 MVRac
HT Distribution
Bush
Bus32 Cablel
—— i Cl
. G ¥ Bt
18,126
Bus3 T 18.026] 18,
11, %
T e 2.5 M
1.5 MVR
BusDucti X
12
Bus?7 -EE.‘]B BusDuct3
5 55..-,151
3.q s
i Ky w . _tu.fiﬂ

.48

Cabled

HED Sectiom

11| Page




Intelligent Electrical Document

2019

Protective Device Seftings - Relay

OCR (5, 51V, OLR (49, Acc)

OCR (50), OLR (50, Jam)

RelayID | Manufacturer|  Model I::TTH Flz:::;“ EIeTrrrlznt f:i::i Curve pin | Time pin | Time
Ratio A Amps | Delay ] Amps | Delay

Relay 1 C3PC | IRHPRO-3MEI| 100:8 | Owercument| Phase | OCt Definite Time 1.250 | 128000 | 0790

Relay1 CSPC  |IRFPRO-JLEI 100:5 | Overcument| Ground | OC1 |IEC- Extremely nwerse| 0.080 | 8000 | 0010

Relay2 CSPC  |IRFPRO-3MEI| 785 |Owercument| Phese | OC! Definite Time 00850 | 71250 | 0480

Relay2 CSPC | IRFPRO-3-EI) 100:5 | Cvercument| Ground | OCT |IEC - Extremely Imverse| 0050 | 5000 | 0.010

Relsy 3 |EasunReyrolle| MIT114 | 785 |Owercument| Phase | OC1 | Sfanderd lnersed | 94000 | 70.500 | 0110 |550.000| #1250 | 0.1

Relays C3PC | RHPRO-BLEI| 785 | Owercument| Phese | OCt Definite Time 1180 | 88250 | 0580 | 3000 | 22800 | 0.02:

Relays CSFC  |IRFPRO-JLEI 100:5 | Overcument| Ground | QC1 |IEC- Extremely Inwerse| 0.080 | 8000 | 0010

Relay4 Essun Reyrolle|  MIT114 | 785 |Owercument| Phase | OC1 | Standard nersed | 38.000 | 84.500 | 0125 | 400.000 | 30000 | 01s

Relayd  |EssunReyrolle| MIT114  [3500:5) Overcumrent| Phese | OC1 | Standard Inerse 1 | 260.000 | 8749889 | 0.025

Relay7 LT MCB1A  )35800:5| Overcument| Phase | OC1 | Nommal Inverse 1.3 sec | 0.650 | 2276000 | 0100

Relayd LET MCE1A  )2000:5| Overcument|  Phase | OC1 | Mormal Inerse 3sec | 0.800 | 1200.000 | 0200 | 7400 | 14B00.00

Relayd  |EssunReyrolle| MIT114  [2800:5) Owercurrent| Phase | OC1 | Standaed Inerse 3 | 60.000 | 1500.000 | 0.025 |8A0.000 | 18250.00 | 0.0255

Relay33 LET MCE1A  |1000:5| Overcumrent|  Phase | OC1 | Extremely merse | 0.350 | 380000 | 0100 | 4000 | 4000.00

Relayd3 LT MCB1A  11000:5| Overcument| Ground | OC1 | Extremely nerse | 0.080 | 50000 | 0100

Relay5s LET MCE1A  [1000:5| Owercument| Phese | OC1 | Nommal lnverse 1.3 sec | 0.600 | 800.000 | 0.100 | &.000 | 2000.00

Relay55 LET MCE1A  |1000:5| Owercument| Ground | OC1 | Extremely nerse | 0.080 | 50000 | 0100

Relay@d LET MCEA  [1800:5| Owercumrent| Phese | OC1 | Nommal lnverse 1.3 zec | 0400 | 840.000 | 0100 | 5000 | 2000.00

RelayBd LET MCE1A  |1000:5| Owercument| Ground | OC1 | Extremely nerse | 0.080 | 50000 | 0100

RelayT7 LET MCE1A  12000:5| Overcumrent|  Phase | OC1 | Normal Inverse 1.3 sec | 0.300 | 600.000 | 0.100 | 4.000 | 8000.00

Relay77 LET MCE1A  )2000:5| Owercument|  Ground | OC1 | Extremely Inerse | 0.080 | 100.000 | 0100
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Arching current and arc flash parameters on SLD

Relayl g
MSEDCL 214
Bus? CBL  FCT Yot Determined i’ Exceeds Max. PPE Arc Rating
- - AFE = 0628
T;.a.::.a BT Distribution 1 = 197 5 oy 4
BCT = 0.81
Bus6
Busl o el H> Relay 3 ﬁ—o RelayS
Bu;i 2 83 Exceeds Max. PPE pre Rating
sdc | Cablel AFB = £.824
m @ Exceeds Hax. PRE nrn P.:tinﬁ - Qs
1 o S = 149.8 6l
) FCT = 0,183
2§ I o=aea4pel § Bust c4 lqw
T . BT g,
Fucl 180007 Igw i m——— Puch ey k
. }H-E' '!lft Lewel [
b— 0 Aty Ij Relayd 4 AFE = 5.121
i = 4258 M H oy, nY & =aeme
IE =21.033 g6l (B4 T =0.103
BT = 0.45 BusDuct4
BusTett X 8 Buslf T
7 | Lewld
2.5 AFB = 1.812 ”—0 Relayd
T, B I = .55 (6l !
ar Busluctd J
) FCT = 0.182 Level B
I by ) B8 A = 1224
"O JiEl-E2 IE =345
Bus20 =T 14,538 BT = 0,10
Relayé Relay wr 7 =+
Level D lgv | faw
AFE = 4.258 ) Ny ”‘O h_o 14'938
I£ =31.00 CB6 & Lewel D Y
FCT = .45 AfB = 1.311 Relayd Level B
0.8 - ,, IF =B.55 AFB = 1.224
FOT = 0,183 IE =3.35 g6l
e FCT = 0.108
‘ Wk
i s Cable5
12,812

13| Page




Intelligent Electrical Document

2019

SLD synchronized table — showing ARC flash analysis results, Recommended

PPEs, Fault clearing time and Fault clearing protective device from SLD

BUS ID

Bus

(mm)

Total
Energy
(callcm?d)

PPE Description

Energy
Levels

Final FCT [Source
(ms) PD ID

CB1

FCT Not determined

HT Distribution

132.55

Exceeds Maximum PPE Rating

> Lewel G

810 CB1

Bus3

368.42

Exceeds Maximum PPE Rating

> Lewel G

450 CB2

Bus4

149.82

Exceeds Maximum PPE Rating

> Lewel G

183 CB3

Bus5

84.4

Exceeds Maximum PPE Rating

Lewel F

103 CB5

Bus20

0.433

32

8.55

Multilayer FR fiash jacket and FR bib
owveralls (minimum arc rating of 4) or FR
long-sleeve shirt and FR pants (minimum
arc rating of 4) worn over untreated natural
fiber long-sleeve shirt and pants, worn over
an untreated cotton T-shirt

2.3

Lewel D

183 CB4

PCC7

0.433

32

3.35

FR long-sleeve shirt (minimum arc rating
of 4), worn over untreated cotton T-shirt
with FR pants (minimum arc rating of 8)

Lewel B

103 CB5

PCC3

0.433

32

21.03

Multilayer FR flash jacket and FR bib
owveralls (minimum arc rating of 4) or FR
long-sleeve shirt and FR pants (minimum
arc rating of 4) worn over untreated natural
fiber long-sleeve shirt and pants, worn over
an untreated cotton T-shirt

43

Lewel D

450 CB2

PCC2

0.433

32

8.55

Multilayer FR fiash jacket and FR bib
owveralls (minimum arc rating of 4) or FR
long-sleewe shirt and FR pants (minimum
arc rating of 4) worn over untreated natural
fiber long-sleeve shirt and pants, worn over
an untreated cotton T-shirt

2.3

Lewel D

183 CB4

CB8

0.433

32

3.35

FR long-sleeve shirt (minimum arc rating
of 4), worn over untreated cotton T-shirt
with FR pants (minimum arc rating of 8)

Lewel B

103 CB5
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PCC 3 — Transformer 1 Distribution. (This SLDs can have elaborate BOQs and

other parameters)

(0. 397 i, 0. 200 bear]
1

:

[0.003 ko 0008 bver]isg @ =
0.8 Erar

3.1 EvRi

L

Af._ 5 fE_

J

o
I
Lenalamcri 1

fii

g8
#
Lighting Ensrg)y Sever

)
|
-
var

H
¥

LTH

L i

[0 844 do=, 0. 480 Tompr]
Ethoei letdon

HE. 8 EvRr
HOCT

o
Rig =

Ha =
il ar
-

I

L7464 Evar | 147.0 Eear

)
v

[l.6d o, 1.1 devr]

)
16,438 k0,083 rng] (0104 39,0000 dvar]
I

5
E EE . f 2
3 o fg
gz B g% ] 3 = g
E. L 1= = [ - BE
I - E -
] : £ qa ; ia
] i )
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' : T Y 1§ i
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[0 380 =, 0144 e

180.7 o 4.1 HAR§ =
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]
cp
(0.8 i 0.140 Evaf]
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[

i34 =
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i ]
-ﬁ

11338 = W i

B8 R | T4 Evar

jla s

I
Bryar 33 13
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RECORDED DATA OF ALL LOAD PARAMETERS

HT Incomer:
Frequency

55.0

54.0

53.0

52.0

51.0

Hz 50.0 — artre

49.0

48.0

47.0

46.0

45.0

17-Aug-18
4:54:13.000 AM

9:43:26 (h:min:s)
1 h/Div

17-Aug-18
2:37:39.000 PM

Voltage L-L

255

25.0

245

24.0

23.5

23.0 | TR
KV
225 - .

22.0

215

21.0

20.5

20.0

17-Aug-18
4:54:13.000 AM

9:43:27 (h:min:s)
1 h/Div

17-Aug-18
2:37:40.000 PM

Voltage Harmonic Distortion

3.3

3.2

3.1

3.0

2.9

270w T
% 26

25
2.4
2.3

28— wrr TR

22 i

2.1

2.0

1.9

17-Aug-18
4:54:13.000 AM

9:43:27 (h:min:s)
1 h/Div

17-Aug-18
2:37:40.000 PM
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Current

95.0

90.0

85.0

80.0

M | %
i N R,

i ' ' “‘ “1‘ _——
! b W

T :-,;H'r‘ﬂw‘w.w.

W W‘q’-‘n -'." :

75.0

by g’.n" Pl ﬁi""ﬂ i
gl A W w\‘d’w

70.0

65.0

60.0

17-Aug-18 9:43:27 (h:min:s) 17-Aug-18
4:54:13.000 AM 1 h/Div 2:37:40.000 PM

Current Harmonic Distortion

13.0
125
12.0
11.5 i 1 F "TEN T
11.0
10.5
10.0
9.5
% 90— '
8.5
8.0
7.5
7.0
6.5
6.0
55
5.0

17-Aug-18 9:43:27 (h:min:s) 17-Aug-18
4:54:13.000 AM 1 h/Div 2:37:40.000 PM

Individual Current Harmonics

80
60
A
40
20
0
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
AhAbsO AhAbs1 AhAbs?2 AhAbs3 AhAbs4
17-Aug-18 - 10:18:49.000 AM
8.0
6.0
A
4.0
2.0
0.0
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
AhAbs5 AhAbs6 AhAbs7 AhAbs8 AhAbs9 AhAbs10
17-Aug-18 - 10:18:49.000 AM
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1.0

0.5

0.0 —

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
AhAbs11 AhAbs12 AhAbs13 AhAbs14 AhAbs15 AhAbs16
17-Aug-18 - 10:18:49.000 AM

Predominant Current harmonics are 5%, 7" and 11*".

KW

3.50

3.40

3.30

3.20

3.10

Mw  3.00

2.90

2.80

2.70

2.60

2.50

17-Aug-18 9:43:27 (h:min:s) 17-Aug-18
4:54:13.000 AM 1 h/Div 2:37:40.000 PM

KVAR

700

650 |

600 |

550

500

450
kvar

400

350

300

250

200

150 ;i
17-Aug-18 9:43:27 (h:min:s) 17-Aug-18
4:54:13.000 AM 1 h/Div 2:37:40.000 PM

PF

1.08

1.06

1.04

1.02

1.00

0.98

0.96

0.94

0.92

0.90

0.88

17-Aug-18 9:43:27 (h:min:s) 17-Aug-18
4:54:13.000 AM 1 h/Div 2:37:40.000 PM
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PCC 3 (I/C from TR 1) — Main Incomer :
Frequency

55.0

54.0

53.0

52.0

51.0

Hz 50.0 e e ——— e

49.0

48.0

47.0

46.0

45.0

16-Aug-18 6:55:53 (h:min:s) 16-Aug-18
12:08:33.000 PM 1 h/Div 7:04:26.000 PM

Voltage L-L

470

460

450

440

430 §

420

410

400

390

380

16-Aug-18 6:55:54 (h:min:s) 16-Aug-18
12:08:33.000 PM 1 h/Div 7:04:27.000 PM

Voltage Harmonic Distortion

7.0

6.5

6.0

55

MM ,,,,,,,,,,,,,,,, el

4.5

%

il

3.5

3.0
16-Aug-18 6:55:54 (h:min:s) 16-Aug-18
12:08:33.000 PM 1 h/Div 7:04:27.000 PM
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Current

1.80

1.75

1.70

1.65

1.60

1.55

1.50

1.45
kA

1.40

1.35

1.30

1.25

1.20 \

1.15

1.10
1.05

16-Aug-18

12:08:33.000 PM 1 h/Div

6:55:54 (h:min:s)

16-Aug-18
7:04:27.000 PM

Current Harmonic Distortion

%

16-Aug-18

12:08:33.000 PM 1 h/Div

6:55:54 (h:min:s)

16-Aug-18
7:04:27.000 PM

Individual Current Harmonics

KA

1
AhAbsO

2 3 i1 2 3 1 2 3
AhAbs1 AhAbs?2

16-Aug-18 - 1:31:08.000 PM

1

2 3

AhAbs3

1 2 3
AhAbs4

1 2 3 1 2 3
AhAbs7 AhAbs8
16-Aug-18 - 1:31:08.000 PM

1 2
AhAbs9

AhAbs10

60

40

20

(0]

m I

1 2 3
AhAbs11

1 2 3
AhAbs12

1 2 3
AhAbs13

1 2 3
AhAbs14

16-Aug-18 - 1:56:01.000 PM

1 2 3
AhAbs15

AhAbs16

Predominant Current harmonics are 5, 7" and 11*".
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KW

1.2M

1.15M

1.1M
1.05M
1000k

w

950k

900k

850k

800k

16-Aug-18
12:08:33.000 PM

6:55:54 (h:min:s)
1 h/Div

16-Aug-18
7:04:27.000 PM

KVAR

600
550
500
450
400
350
300
250
200
kvar 150
100
50.0
0.00
-50.0
-100
-150
-200

-300

—

N

T N
sl

-250 "‘d"" bt~

16-Aug-18
12:08:33.000 PM

6:55:54 (h:min:s)
1 h/Div

16-Aug-18
7:04:27.000 PM

PF

1.05

1.00

0.95

0.90

0.85

0.80

16-Aug-18
12:08:33.000 PM

6:55:54 (h:min:s)
1 h/Div

16-Aug-18
7:04:27.000 PM
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PCC 1 (1/C from PCC 3) — Main Incomer :
Voltage Harmonic Distortion

% f

75

7.0

6.5

6.0

55

5.0

4.5

17-08-2018
10:31:42.000:AM

17-08-2018
11:31:15.000:AM

59:33.000 (min:s)
11 min/Div

Current Harmonic Distortion

% f

24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

9

17-08-2018
10:31:42.000:AM

59:33.000 (min:s)
11 min/Div

17-08-2018
11:31:15.000:AM

KW, KVAR

kw
kvar

900

800

700

600

500

400

300

200

100

0.00

L T

WWWWWW “ﬂ\-...g e sand i

A

MLM"M“\

o

Jwan, o Pt

. LIl I |

Y e N Y e

A g A o

17-08-2018
10:31:42.000:AM

59:33.000 (min:s)
11 min/Div

17-08-2018
11:31:15.000:AM
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Individual Current Harmonics

1000
A
500
0
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
1 2 3 4
17-Aug-18 - 11:10:41.000 AM
250 |
200
A 150
100
s il
O —
1234 1234 1234 1234 1234 1234
5 6 7 8 9 10
17-Aug-18 - 11:10:41.000 AM
25
20
A 15
10
5
0 -J e
1234 1234 1234 1234 1234 1234
11 12 13 14 15 16
17-Aug-18 - 11:10:41.000 AM

Predominant Current harmonics are 5%, 7" and 11*".
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PCC 7 MED (I/C from TR 3)- Main Incomer :
Frequency

55.0

54.0

53.0

52.0

51.0

Hz  50.0 fpr=n T

49.0

48.0

47.0

46.0

45.0

16-Aug-18
12:56:59.000 PM

3:04:31 (h:min:s)
36 min/Div

16-Aug-18
4:01:30.000 PM

Voltage L-L

480

470

460

450

440

V430 =

420

410

400

390

380

16-Aug-18
12:56:59.000 PM

3:04:32 (h:min:s)
36 min/Div

16-Aug-18
4:01:31.000 PM

Voltage Harmonic Distortion

2.9

2.8

2.7

25
2.4
23
% f 2.2

26 ™

211

2.0
1.9

1.8

1.7

1.6

1.5

16-Aug-18
12:56:59.000 PM

3:04:32 (h:min:s)
36 min/Div

16-Aug-18
4:01:31.000 PM
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Current

1.20

1.15

1.10

1.05

1.00
kA

0.95

WP

0.90

™Y .fﬁb‘kw

0.85

0.80

0.75

16-Aug-18
12:56:59.000 PM

3:04:32 (h:min:s)
36 min/Div

16-Aug-18
4:01:31.000 PM

Current Harmonic Distortion

8.5

8.0

75—

6.5 —— M i
‘ Lo Ty R
n I I
6.0 v

:
% f 55 e 'J'
5.0

4.5

4.0

3.5

3.0

25

3:04:32 (h:min:s)
36 min/Div

16-Aug-18
12:56:59.000 PM

16-Aug-18
4:01:31.000 PM

Individual Current Harmonics

1000

500

4 1 2 3 4 1 2 3 4 1 2 3 4
0 1 2 3

1 2 3 4

1

16-Aug-18 - 2:26:49.000 PM
60 |
40
A
20
0

16-Aug-18 - 2:26:49.000 PM

1234 1234 1234 1234 1234 1234
5 6 7 8 9 10
16-Aug-18 - 2:26:49.000 PM
25
20
A 15
10
0.0 = S
123 4 123 4 1234 123 4 1234 123 4
11 12 13 14 15 16

Predominant Current harmonics are 5%, 7" and 11*".
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KW

kw

740

720

700

680

660

640

NN

620

600

580

560

540

16-Aug-18
12:56:59.000 PM

3:04:32 (h:min:s)
36 min/Div

16-Aug-18
4:01:31.000 PM

KVAR

kvar

450

400

350

300

250

200

150

I e i

bmww“””“““"bﬁ”“NMwﬁMrhﬁﬂ

Bt

16-Aug-18
12:56:59.000 PM

3:04:32 (h:min:s)
36 min/Div

16-Aug-18
4:01:31.000 PM

PF

1.05

1.00

0.95

0.90

0.85

0.80

0.75

16-Aug-18

12

:56:59.000 PM

3:04:32 (h:min:s)
36 min/Div

16-Aug-18
4:01:31.000 PM
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PCC5 (I/C from TR 2) — Main Incomer :
Frequency

55.0

54.0

53.0

52.0

51.0

Hz 50.0

49.0

48.0

47.0

46.0

45.0

16-Aug-18 2:31:58 (h:min:s) 16-Aug-18
4:26:54.000 PM 30 min/Div 6:58:52.000 PM

Voltage L-L

490

480

470

460

450

vV 440

430

420

410

400

390

16-Aug-18 2:31:59 (h:min:s) 16-Aug-18
4:26:54.000 PM 30 min/Div 6:58:53.000 PM

Voltage Harmonic Distortion

4.6

4.4

42— —]

40— —

3.8

3.6 1

% f 3.4 -~

3.2
3.0 T

2.8

2.6 1
2.4

2.2

16-Aug-18 2:31:59 (h:min:s) 16-Aug-18
4:26:54.000 PM 30 min/Div 6:58:53.000 PM
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Current

2.40
2.35
2.30
2.25
2.20
2.15 N
2.10
2.05
2.00

kA 105l |
1.90
1.85
1.80
1.75
1.70
1.65
1.60
1.55

16-Aug-18 2:31:59 (h:min:s) 16-Aug-18
4:26:54.000 PM 30 min/Div 6:58:53.000 PM

Current Harmonic Distortion

11.5
11.0
10.5
10.0
9.5 [ v
9.0
8.5
8.0
% f 7.5
7.0
6.5
6.0

T
=

5.5 — 4
5.0

45 | ) m—

4.0
3.5

16-Aug-18 2:31:59 (h:min:s) 16-Aug-18
4:26:54.000 PM 30 min/Div 6:58:53.000 PM

Individual Current Harmonics

2
2
KA 1
1
(0]
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
1 2 3 4
16-Aug-18 - 5:33:14.000 PM
150
A 100
0 N _
1234 1234 1234 1234 1234 1234
5 6 7 8 9 10
16-Aug-18 - 5:33:14.000 PM
50
40
A 30
20
pd W
pS i —
123 4 1234 1234 1234 1234 123 4
11 12 13 14 15 16
16-Aug-18 - 5:33:14.000 PM

Predominant Current harmonics are 5%, 7" and 11*".
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KW

Mw 1.40

1.55

1.50

1.45 |

1.35 T

1.30

16-Aug-18
4:26:54.000 PM

2:31:59 (h:min:s)
30 min/Div

16-Aug-18
6:58:53.000 PM

KVAR

kvar 400

850

800

750

700
650

600

550

) (Y

500
450

s TS A
W

350

o

300

250
200

———

150

1

100 |

phub by bl e
Loas Taa LY et

009 Y AT
g i

0.00 [y
-50.0

16-Aug-18
4:26:54.000 PM

2:31:59 (h:min:s)
30 min/Div

16-Aug-18
6:58:53.000 PM

PF

1.05

1.00

0.95

S i W

0.90

0.85

!

0.80

16-Aug-18
4:26:54.000 PM

2:31:59 (h:min:s)
30 min/Div

16-Aug-18
6:58:53.000 PM
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UT Waveform 3  4smere 16/0300 12:30
%) %) (%) @
HOA 100.0 H1E 0.0 H35 0.1
HOZ 0.0 H1g 0.1 H3E 0.1 I%E“
HO32 0.2 H20 0.0 HaT 0.1
HO4 0.0 H21 0.0 H3E 0.0
HOS 1.3 H22 0.0 H323 0.0 a
HOE 0.0 H23 0.0 H4D 0.0
HOT 0.1 H24 0.0 H41 0.0
HOE 0.0 H25 0.0 H4z 0.0 iz
HOg 0.0 H2g 0.0 H43 0.1 -18TK
H1D 00 HaT 0.0 g . = EO0ms Wi= +17.9K al= +934
H11 0.1 H2E 0.0 H45 0.0 o ed t and
H1i2 0.0 H23 0.0 H4E 0.0 Ei:':'r = CU;E" an
H13 0.0 H30 0.0  H4T 0.0 voltage waveforms
H14 oo H31 0.0 Hag 0.0 Recorded voltage harmonic
H15 0.0 H3z 0.0 H43 0.0 spectrum ON LOAD.
H18 0.0 H33 0.0 H50 0.0
H1T 0.1 H34 0.0
U1 Waveform
22180.683 Vrms, 1.33 “%THD
100 -
g0 k- Recorded RMS
amplitude and
80 harmonic spectrum of
40 - voltage
20 §-
1 5§ 10 15 20 25 30 35 40 45 50
8/16/2018 -12:30:11.510 PM
Recorded phase angle
between HT Input line
voltage.
~=0.0°
20.020 (ms)
12:30:11.510 PM
8/16/2018
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Sample Base line thermography results -

IR Thermography Report

File: IV_00215.BMT Date: 30-11-2018
lens type: Standard 32° lens serial no.: 20244107 Measuri 12:07:45:PM
ng Time:

Picture parameters:

Emissivity: 0.95
Refl. temp. [°C]: 200

Picture markings:

Measurement Objects Temp. [°C] Emiss. Refl. temp. [°C] |Remarks
Measure point 1 30.1 0.95 200 -
Measure point 2 297 0.95 20.0 -

Hot spot 1 410 0.95 20.0 -
Remarks:

Location : 3rd Floor AHU-1 Panel MCCB.
Remark : Bottom side Y-Phase Lug loose.
Recommendation : Replace Lug with proper size.
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CEA 2010 Compliance document (Form V) -

STATUTORY SAFETY REQUIRMENT AS PER CEA 2010
Sr. . .
Nro Regulation No. Requirements Report
Whether flexible cables used for portable or transportable
8 | Regulation 21 equipment covered under the regulation, are heavily Yes
insulated & adequately protected from mechanical injury
Whether all circuits operated at different voltage level are
9 | Regulation24 | distinguishable by means of some indication of permanent Yes
nature
Whether instructions in English or Hindi and local language
11 | Regulation28 | for the resuscitation of a person suffering from shock have Yes
been affixed
Whether a suitable link switch or circuit breaker is placed
near the point of commencement of supply so as to be
. . . Most of the
readily accessible and operated to completely isolate the .
su switchgears are over
pply
. i . sized, the measured
Whether evsry circuit |; pr.ot(-.;(ited. aga.\mbst e);(cess electricity load current is small
means of suitable circuit breaker. .
12 | Regulation 35 i tha? it may not
Whether suitable linked switch or circuit breaker is provide ov.erload
provided near each motor or apparatus for controlling Protection.
supply to the motor or apparatus
Whether adequate precautions are taken to ensure that no Yes
live parts are so exposed as to cause danger
. Whether clear space of 100 cm is provided in front of main
13 | Regulation 37 P . P Yes
switchboard
Have the frame of every generator stationary motor and so
far as practicable portable motor and the metallic parts of
all transformer and any other apparatus used for regulating Yes
i and controlling electricity at voltage exceeding 250 Volts
1 1 .
4 | Regulation 4 but not exceeding 650 Volts been earthed by two separate
and distinct connection with earth
YES - No visible
Is the earth wire free from any mechanical damage?
damage observed.
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Current harmonic compliance document with TDD calculations —

MSEDCL MVA 50

% IMPEDANCE 14.23
MSEDCL SC MVA 351.3703
CONTRACT DEMAND IN KvVA 4000
CONTRACT DEMAND IN MVA . |
Isc/IL 87.84259

TDD is TOTAL DEMAND DISTORTION IN CURRENT. This is same as harmonic distortion
measured at maximum current at common HT incomer of the plant.

Maximum harmonic current distortion in percentage of IL for voltages less than 69KV

Individual harmonic order (odd harmonics)

Ise/IL <11h | 11¢h<17 | 17¢h<23 | 23<h<35 | 35¢h<49 | TDD % Allowed
<20 4 2 15 06 03 3
20<50 7 35 2.5 1 05 8
50<100 10 45 4 15 0.7 12
100<1000| 12 55 5 2 1 15
>1000 15 7 6 35 14 20

Even harmonics are limited to 25% of odd harmonic limits above.

As shown in table above for values of ISC/IL ranging from <20 to >1000 and for voltages
<69KV compliance limits for individual harmonics and those for TDD are specified. TDD
should be less than 12% and Individual harmonics (<11th order) should be less than 10%. As
shown in table and calculations on next page, plant is compliant to both these
requirements.
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Current harmonic compliance document with TDD calculations —

Amalvsis of Corrent harmonic distortion Recorded %o VTHI at IF Max
TimeStamp of IF Max Current Amps | %o Distortion Yolis
1T-08-2018 IFmax in B BB 02
10-1720.AM 0.0E80a[ . 0.1 Vh2 [

__..--"E"::?-__ 0 56822 ~al Wh3 i
e Ih4 0 o ™~ Vhd D
i Ih5 7.83378 8.9 % Vh& 26
h& 0 0 Vhe D
| 7 1.67238 1.9 Vhi 07
hY Ihd 0 0 Vh 0
e 1h3 i gl #  Wha 0.4
e ST i - Wil i
. 0.6161 0.7 Whi1 0.1
Ih12 0 0 Vhi2 0
Ih13 0 068012 0.1 Vh13 02
4 0 0 Vhid D
15 0 0 Vhi5 01
Ih16 0 0 Vh16 0
Ih17 ] 0 WVhT 02
In1E 0 0 WR18 0
[EE 0 0 Vh13 0
IhZ0 0 0 Vha0 0
IhZ1 0 0 Vh1 01
Ih22 0 0 W2z 0
23 0 0 Vha3 0
IhZ4 0 0 Vhad 0
Ih25 0 0 Vh% D
Ih2E 0 0 Vh2h 0
Ih27 0 0 Vha7 [
IhZB 0 0 Vh28 D
Ih28 0 0 Vh29 0
Ih30 0 0 Wh3l 0
[EE 0 0 Vh3i [
Ih3z 0 0 VhiZ D
Ih33 0 0 Vhi3 0
Ihid 0 0 Whid 0
[EHE 0 0 EES o1
Ih3E 0 0 Vhi6 D
Ih37 0 0 Vh37 D
Ih3E i i} WVh38 i
Ih359 0 1] Wh39 I
a0 0 0 VhaD D
Ih4 1 0 0 Vha1 D
Iha2 i i] WVhi2 i
Ihd3 0 0 Whd3 0
[ b 0 Whad D
Ih45 o 0 Vha5 D
Ih46 0 0 Vhi6 0
Ihav 0 0 WhdT 0
Ih4E 0 0 Vhag D
Ihd 5 o I Vhid 0
IS _"'-&,,.H 0 Vh5l 0
um of gqi) | E6.40752746 N\
| Sara) 8093054851 1

TOD 9194563611
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Voltage Transient Recordings -

A Machine - Matching transformer secondary

300

200

100

\Y4 0.00

-100

-200

-300

\
\ ]

\_/

29-09-2015
01:52:47.856 PM

80.225 (ms)
16 ms/Div

29-09-2015
01:52:47.936 PM

B Machine - Matching transformer secondary

300

200

100

\4 0.00

-100

-200

-300

T

an

/

/

\ / \

v / N/ \ o/
\/ / \_/ \/
29-09-2015 79.920 (ms) 29-09-2015
03:03:48.967 PM 15 ms/Div 03:03:49.047 PM
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Voltage Alarm Recordings —
Alarm - A Machine TX sec
Undervoltage/ Set
Date Time Phase | Milliseconds | Voltage Overvoltage point
29-09-2015 | 01.52.47.870 pm Y 0.020 307 Undervoltage
29-09-2015 01.52.47.860 pm B 0.020 332 Undervoltage
29-09-2015 03.03.48.970 pm Y 0.010 370 Undervoltage
Alarm - B Machine TX sec
Undervoltage/ Set
Date Time Phase | Milliseconds | Voltage Overvoltage point
29-09-2015 03.25.16.450 PM R 0.050 206 Undervoltage
29-09-2015 03.25.16.450 PM B 0.050 189 Undervoltage

Intelligent Electrical Document (IED) can also have —

1. Earthing layout and Compliance document as per IS 3024
2. Lightening Protection System Layout and Compliance document as per IS

62305.
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