
  

   C
A

R
B

O
N

 N
E

U
TR

A
LI

TY
 &

 E
SG

 M
A

N
A

G
E

M
E

N
T 

PA
R

T
N

E
R

S

ONE-STOP SERVICE
ONE-STOP SERVICE

FAX



03

01
03

CONTENTS

01. 

02. 

03. 

04. ESS

05. &

06. 

ONE-STOP 
SERVICE

02

ESS

One-stop



04 0505

 HYBRID  
TRANSFORMER

HYBRID HYBRID

01. 

03 04

CO2

& &

01

02



06 0707

- 11.3
- 5.3 4.6

3.5

04. Annual Savings ( : ) 05. Payback Period ( : )

HYBRID

01. Installation Drawing

112112
5252 6868

103.3103.3 98.098.0 98.798.7

02. Investment Cost ( : ) 03. Maintenance Cost ( : )

01.

Zig-Zag WindingNormal Winding

×

01. 

02.

03. 



08 09

01. 

03. 04.

e

0

THD

(IRMS)

0  ×

0 e

LL-R EC-R

PLL EC-R

PEC-R

PLL-R

PLL

×

01.  02.

i 

f 

2

i 

i  a
m

2 f a
2}

C C

2

C
2  

2

n 2
n

m

c

n n

11% 11%
7%8% 8%

4% 4%4% 4%



10 11

01. 

11

Table.  Allowable current ampacity by equipment

Harmonics
(n)

Equipment Classification

Odd Harmonics

3 2.30 3.45 30 2.30

5 1.14 1.71 10 1.14

7 0.77 1.155 7 0.77

9 0.40 0.60 5 0.40

11 0.33 0.495 3 0.33

13 0.21 0.315 3 0.21

15  n  39 0.15 × 15/n 0.225 × 15/n 3 0.15 × 1 5/n

Even Harmonics

2 1.08 1.62 2 -

4 0.43 0.645 - -

6 0.30 0.45 - -

8 n 40 0.23 × 8/n 0.345 × 8/n - -

Bus voltage V at PCC Individual harmonic (%)
Total harmonic

distortion THD (%)

V

<V

<V

<V

Table 1—Voltage distortion limits

a  High-voltage systems can have up to 2.0% THD where the cause is an HVDC terminal whose 

e�ects will have attenuated at points in the network where future users may be connected.

Table 2—Current distortion limits for systems rated 120 V through 69 kV

a  Even harmonics are limited to 25% of the odd harmonic limits above.
b  Current distortions that result in a dc o�set, e.g., half-wave converters, are not allowed.
c   All power generation equipment is limited to these values of current distortion, regardless of 

actual SC / L

where
 SC = maximum short-circuit current at PCC
 L =  maximiun demand load current (fundamental frequency component)  

at the PCC under normal load operating conditions

Maximum harmonic current distortion in percent of L

Individual harmonic order (odd harmonics)a,b

SC L TDD

c

10
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