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Abstract— An as of late proposed idea of enhancing six stage frameworks by synchronous 

ac– dc control transmission empowers the long additional high-voltage air conditioning 

lines to be stacked near their warm points of confinement. The conductors are al-lowed to 

convey a specific measure of dc current superimposed on regular air conditioning. This 

paper introduces the possibility of six stage framework utilizing 12 beat converters which 

would disregard moderately little networks/provincial territories having no entrance to a 

noteworthy power transmission arrange enables little capacity to tap ping from composite 

ac– dc control transmission lines. The proposed conspire is carefully reenacted with the 

assistance of a PSCAD/MATLAB programming bundle. Reenactment comes about plainly 

show that the tapping of a little measure of air conditioning power from the composite ac– 

dc transmission line negligibly affects the ordinary working of the composite ac– dc control 

transmission framework.  

 
Key Terms—six stage framework, 12 beat converters, SVPWM, Hybrid controller. 
 

I.INTRODUCTION 

 

By and by, about portion of the total 

populace, particularly those in creating 

nations, lives without power [1]. Nowadays, 

the supply of power is viewed as 

fundamental to benefit typical offices of day 

by day life. Its accessibility is key for 

financial improvement and social 

upliftment. Extensive power (steam, hydro, 

atomic) stations are generally situated a long 

way from stack focuses. The wheeling of 

this accessible electric vitality from these 

remotely found stations to stack focuses is 

accomplished either with additional high-

voltage (EHV) air conditioning or HVDC 

transmission lines. These EHV air 

conditioning/HVDC transmission lines 

regularly ignore moderately little 

networks/provincial territories that don't 

approach a noteworthy power transmission 

arrange. It is most attractive to discover 

techniques for interfacing these networks to 

the fundamental transmission framework to 

supply shoddy and plenteous electrical 

vitality. In any case, the HVDC 

transmission framework suffers a huge 

disservice contrasted with EHV air 

conditioning transmission, concerning the 

tapping of intensity from a transmission 

framework. Techno-sparing reasons keep 

the tapping of a little measure of intensity 
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from HVDC transmission lines. This is 

viewed as a noteworthy disadvantage 

because of the way that in numerous 

occurrences, HVDC transmission lines 

disregard numerous country networks that 

have next to zero access to power. 

Previously, various plans have been 

proposed for little power tapping from 

HVDC lines. A large portion of these plans 

utilize constrained commutated or line 

commutated inverters to tap off the power 

from the HVDC framework. These plans 

characteristically required extra 

compensation hardware or neighborhood 

age which, thusly, prompts the surprising 

expense of establishments and musical 

drama tional complexities [3]– [5]. Ekstrom 

and Lamell [3] have proposed a plan for 

little power tapping from a HVDC line in 

view of a present source line-commutated 

single-stage thyristor connect, associated in 

se-ries with the HVDC line. To begin the 

tap task, a nearby dc voltage source is 

required in this plan. The accessible mass 

electric vitality can likewise be wheeled by 

si-multaneous air conditioning dc control 

transmission as of late proposed by the 

creators [2]. In this plan, the conductors are 

permitted to convey superimposed dc 

current alongside air conditioning current. 

The attainability of concurrent air 

conditioning dc control transmission has 

been demonstrated by lab-rhetoric displayed 

test check and additionally advanced sim-

ulation. Considerable power updating has 

just been evil spirit strated by changing over 

the EHV air conditioning line into a 

composite air conditioning dc transmission 

line with no adjustment. The transmission 

point can be expanded up to 80 of every a 

composite air conditioning dc line without 

losing transient strength, which is 

inconceivable in an unadulterated EHV air 

conditioning line. From this composite ac– 

dc line, little power tapping is likewise 

conceivable regardless of the nearness of a 

dc segment in it. This paper proposes a 

straightforward plan of little power tapping 

from the com-posite ac– dc control 

transmission line along its course. In this 

investigation, the tapping stations are 

accepted to attract control up to 10% of the 

aggregate power exchange capacity of the 

composite line. How-ever, more power 

tapping is additionally conceivable subject 

to the condi-tion that it is constantly not as 

much as the air conditioner controls part. 

II.SMALL POWER TAPPING 

STATION REQUIREMENTS 

The primary prerequisites of a little power 

tapping stations are as per the following.  

 The per unit cost of the tap must be 

emphatically obliged (i.e., the settled 

cost must be kept as low as could be 

expected under the circumstances).  

 The tap must negligibly affect the 

unwavering quality of the ac– dc 

framework. This suggests any blame in 
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the tap must not have the capacity to 

shutdown the entire framework. 

 The tap controls ought not meddle with 

the fundamental framework (i.e., the tap 

control framework must be entirely 

neighborhood). Inability to accomplish 

this prompts a perplexing control 

framework require-ment and, 

subsequently, higher cost of equipment. 

 Small tap stations having an aggregate 

rating under 10% of the fundamental 

terminal rating have potential 

applications where little, remote 

networks or businesses require financial 

electric power [1]– [4].  

The tapping stations considered in this 

examination are of genuinely little power 

rating, up to 10% of the aggregate exchange 

limit of the composite air conditioning dc 

control transmission line. Short interference 

of the power supplies ought to be average at 

the event of impermanent earth blames on 

the principle synchronous ac– dc control 

transmission framework. Further, any blame 

happening inside tap-ping station and its 

neighborhood air conditioning system is to 

be cleared by nearby CBs. These tapping 

stations won't rely on the telecom-

munication joins with the fundamental 

composite ac– dc transmission 

system.department scholastic execution 

report 

 
 
 

 
 

 
(a) 
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(b) 

 
Fig. 1.  Single-line diagram of (a) basic composite ac-dc transmission system and (b) power 

tap substation.  
III.SYSTEM UNDER STUDY 
 
The network depicted in Fig. 1(a) has been 

taken up for the feasibility of a small power 

tap for remote communities from the 

composite ac–dc power transmission system. 

The details of power tap substations are 

shown in Fig. 1(b). The modeling details of 

the network components are described in [2]. 

A synchronous machine is delivering power 

to an infinite bus via a double-circuit three-

phase, 400-kV, 50-Hz, 450-km ac 

transmission line. The minimum value of ac 

phase voltage and maximum value of dc 

voltage with respect to ground of the 

converted composite ac–dc line, respectively, 

are 1/2 and  times that of per phase 

voltage before conversion of the 

conventional pure EHV ac line [2]. The line 

considered is converted to a composite ac–dc 

transmission line with an ac rated voltage of 

220 kV and a dc voltage of 320 kV. In a 

composite ac–dc transmission line, the dc 

component is obtained by converting a part 

of the ac through a line-commutated 12-pulse 

rectifier bridge similar to that used in a 

conventional HVDC. The dc current thus 

obtained is injected into the neutral point of 

the zig-zag-connected secondary windings of 

sending end transformer. The injected current 

is distributed equally among the three 

windings of the transformer. The same is 

reconverted to ac by the conventional line 

commutated inverter at the receiving end. 

The inverter bridge is connected to the 

neutral of zig-zag-connected winding of the 

receiving end transformer. The transmission 

line is connected between the terminals of the 

zig-zag windings at both ends. The double-

circuit transmission line carries both three-

phase ac as well as dc power after conversion 

to a composite ac–dc line. The zig-zag 

connection of secondary windings of the 
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transformer is used at both ends to avoid 

saturation of the core due to the flow of the 

dc component of current. The replacement of 

a Y-connected transformer from a 

conventional EHV ac line with a zig-zag 

transformer in composite ac–dc power 

transmission is accomplished along with the 

reduction of ac voltage in such a way that the 

insulation-level requirements remain 

unaltered. 

Simulation diagram and results 

a) Simulation diagram of proposed system 

Normal Response without Fault:  

 

a) Sending end voltage mag. and phase               b) Sending end current mag. and 

phase 

 

c) Receiving end voltage mag. and phase  d) Receiving end current mag. and 

phase 

 

e) P,Q sending end side    f) P,Q receiving end side 
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g) Rectifier dc voltage     h) Rectifier dc current 

 

Response under Fault: 

 

a) Sending end voltage mag. and phase                b) Sending end current mag. And phase 

 

c) Receiving end voltage mag. and phase       d) Receiving end current mag. And phase 

 

e) P,Q sending end side    f) P,Q receiving end side 
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i) Inverter dc voltage     j) Inverter dc current 

 

Fig. 2(a) demonstrates the line-to-ground 

voltage (i.e., stage voltage) normal for the 

composite ac– dc line which is 

counterbalanced from zero as it has a dc 

voltage segment su-perimposed on a 

sinusoidally fluctuating air conditioning 

voltage part. Since the line-to-line voltage 

does not convey any dc component,it has an 

unadulterated air conditioning waveshape as 

showed in Fig. 2(b). The composite-line 

conductor current trademark showed in Fig. 

2(c) demonstrates the nearness of a dc 

segment infused alongside an air conditioner 

part while Fig. 2(d) demonstrates the present 

trademark at the contribution of the tap 

substation. The voltage and current 

waveforms at the tap substations as portrayed 

in Fig. 2(b), (d), and (e), demonstrate neither 

the nearness of the dc segment nor contortion 

in waveforms however these are gotten from 

the composite line. To tap air conditioning 

power from the line, the transformer can be 

specifically associated with the conductors of 

the line without breaking them. In this 

investigation of a composite air conditioning 

dc transmission line, the air conditioner line 

voltage part has been chosen as 220 kV. Each 

tapping station transformer (evaluated as 120 

MVA, 220/66 kV,) is associated with the 

neighborhood air conditioning load by means 

of an electrical switch (CB) as delineated in 

Fig. 1(b). These CBs are accommodated 

nearby assurance, to clear the blame inside 

the neighborhood air conditioning system. 

The idea of the neighborhood stack 

considered here is that of a late spring private 

class with the accompanying qualities [6], 

[7]: 

 

 Power facter=0.9; 

 Voltage index for power = ; 

 Voltage index for Q = ; 

 Frequency index for power = ; 

 Frequency index for Q = . 

 

Fig. 3(b) shows the time-based responses of 

real power de-livery by the system to the 

tapping station and to the receiving end. It 

can be seen that whenever the tap station is 

switched on, it draws ac power from the 
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system. The receiving end ac power is 

reduced by the same amount. The total power 

delivery by the line at the receiving end is 

also reduced by the same amount due to the 

diversion of a part of ac power to the tap-

ping substations. This is illustrated in Fig. 

3(c). The time-based responses of reactive 

power, drawn by the converters and lines, are 

shown in Fig. 3(d). 

 

IV.DIGITAL SIMULATION OF THE 

PROPOSED SCHEME 

 

In order to examine the feasibility of the 

proposed scheme for ac-dc power 

transmission system under various operating 

conditions the digital simulation software 

package 

 

A. Case A: Equal Power Tapping From 

Each Line of the Double-Circuit Line at 

Different Instants 

 

 The initial operating conditions of the 

simultaneous ac–dc power transmission 

system before the tapping power is 

switched on are the following: 

 

 Ac power at the receiving end 

 DC power at the receiving enc 

 Total power transfer at the receiving end 

 Power tapping and to observe the 

performance of the composite was used. 

 

The framework is at first thought to convey 

the scheduled genuine capacity to an 

interminable transport. At time 0.5 s, a heap 

of 50 MW is exchanged on by shutting the 

CB of one tapping station transformer which 

is specifically associated with one of the 

twofold circuit lines situated in the halfway 

(i.e., at 225 km from the sending end). In this 

manner, at time 4.5 s, another heap of 50 

MW is exchanged on by shutting the CB of 

the second tapping station transformer which 

is associated specifically to the second line. 

The transient reactions for these conditions 

are appeared in Fig. 3(a)– (f).Fig. 3(a) 

demonstrates the line current waveforms 

going into the essential of the tapping 

transformer. These current (at a specific load) 

waveforms don't show any dc counterbalance 

however these are drawn straightforwardly 

from the composite ac– dc line. It 

demonstrates that the lines draw extra 

responsive power from the sending end to 

meet the tap station re-dynamic power 

necessity as the tap is exchanged ON. The 

capacitive shunt remuneration at the tap 

substation info might be utilized to enhance 

the voltage profile of the air conditioner 

segment of the composite air conditioning dc 

line and additionally to meet the receptive 

power requirement locally. This reality has 

been affirmed through reenactment 

considers. In addition, these outcomes are 

excluded here. The previously mentioned 

time-based recreated reactions of the rectifier 
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and inverter dc voltages and transmission 

point between two closures of the line don't 

weaken amid consistent state. It has 

additionally been seen that the sending and 

getting end transport voltages, generator 

dynamic and responsive forces, generator 

speed deviation, and rectifier and inverter 

terminating points stay consistent. How-ever, 

there is a little impact amid the transient time 

frame subsequent to exchanging ON tapping. 

The framework is at first thought to convey 

the sched-uled genuine capacity to an 

interminable transport. At time 0.5 s, a heap 

of 50 MW is exchanged on by shutting the 

CB of one tapping station transformer which 

is specifically associated with one of the 

twofold circuit lines situated in the halfway 

(i.e., at 225 km from the sending end). In this 

manner, at time 4.5 s, another heap of 50 

MW is exchanged on by shutting the CB of 

the second tapping station transformer which 

is associated specifically to the second line. 

The transient reactions for these conditions 

are appeared in Fig. 3(a)– (f).Fig. 3(a) 

demonstrates the line current waveforms 

going into the essential of the tapping 

transformer. These current (at a specific load) 

waveforms don't show any dc counterbalance 

however these are drawn straightforwardly 

from the composite ac– dc line. It 

demonstrates that the lines draw extra 

responsive power from the sending end to 

meet the tap station re-dynamic power 

necessity as the tap is exchanged ON. The 

capacitive shunt remuneration at the tap 

substation info might be utilized to enhance 

the voltage profile of the air conditioner 

segment of the composite air conditioning dc 

line and additionally to meet the receptive 

power requirement locally. This reality has 

been affirmed through reenactment 

considers. In addition, these outcomes are 

excluded here. The previously mentioned 

time-based recreated reactions of the rectifier 

and inverter dc voltages and transmission 

point between two closures of the line don't 

weaken amid consistent state. It has 

additionally been seen that the sending and 

getting end transport voltages, generator 

dynamic and responsive forces, generator 

speed deviation, and rectifier and inverter 

terminating points stay consistent. How-ever, 

there is a little impact amid the transient time 

frame subsequent to exchanging ON tapping. 

 

Case B. Unequal Power Tapping From 

Each Double-Circuit Line at Different 

Instants:  

 

The framework is at first thought to work at 

same conditions as specified on the off 

chance that A, conveying the booked genuine 

capacity to a limitless transport. At time 0.5 

s, a heap of 100 MW was exchanged on by 

shutting the CB of one tapping station 

transformer which is specifically associated 

with one of the twofold circuit lines found 

halfway (i.e., at 225 km from the sending 
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end). In this manner, at time, 3.5 s, another 

heap of 50 MW was exchanged on by 

shutting the CB of the second tapping station 

transformer associated with the second line. 

The transient reactions for these conditions 

are appeared in Fig. 4(a)– (d). The previously 

mentioned time-based mimicked reactions of 

var-ious framework parameters don't 

demonstrate any crumbling of the per-

formance of the ac– dc composite framework 

with the exception of a unimportant ef-fect 

amid the transient time frame at the season of 

exchanging on tap substations. 

 

Case C. Tapping Power Station Fault 

Responses: 

 

1) Three-Phase-to-Earth (ABC-G) Fault 

between Tap Trans-former and Load: 

Initially, the simultaneous ac–dc system with 

small power tap is assumed to be operating in 

its steady state with the following conditions: 

 

 equal power tap on each line, midway at 

the pt=(50+50)=100; 

 receiving-end ac power  MW; 

 sending-end ac power  MW; 

 DC power at the receiving end  

MW; 

 transmission angle  . 

 

At time  s, a solid three-phase-to-ground 

fault occurs between the tap transformer and 

the local load. After a period of three cycles 

(60 ms), the trip signal is given to the local 

circuit breaker (CB) to clear the fault. 

Thereafter, CBs are reclosed after a delay of 

three cycles (60 ms) from the instant of 

clearing fault. Fig. 5(a)–(i) shows the 

transient responses for this fault condition. 

 

2) Single-Phase-to-Earth (A–G) Fault 

Between the Tap Transformer and Load: 

Now considering similar initial conditions as 

mentioned in case (i), except that now the 

type of fault is a solid single-phase to ground 

instead of a three-phase-to-ground fault, with 

the same sequence of events. Various 

transient responses for this fault condition are 

shown in Fig. 6(a)–(h). Fig. 5(a)–(i) and Fig. 

6(a)–(h) are the responses after the 

occurrence of faults in a local ac network of 

small tapped power for rural communities 

from the composite ac–dc transmission 

system. These local faults cause minor 

disturbance for a short transient period only. 

 

V.  CONCLUSION 

Six stage transmission innovations gives a 

strategy to diminishing physical space 

necessities for transmission lines while 

giving a way to expanding power exchange 

limit of another or existing transmission 

passage. The cost for building another six-

stage line versus a three stage line of a 

similar voltage level, isn't inordinate, 

especially if physical imperatives exist. In 

India, the 6-stage transmission framework 

International Journal of Scientific Research and Review

Volume 7, Issue 7, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/26



isn't existing on the grounds that there is no 

specialized learning over the activity of the 

6-stage systems.The achievability of tapping 

a little measure of capacity to nourish re-

motely found networks in an 

indistinguishable straightforward route from 

tapping on account of an EHV air 

conditioning line is shown for the composite 

ac– dc transmission framework. It is 

additionally conservative contrasted with 

muddled strategies for tapping from the 

HVDC line. The re-sults obviously show that 

the tapping of a little measure of air 

conditioning segment of intensity from the 

composite ac– dc transmission line negligibly 

affects the dc control exchange. 
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