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1 + 𝑠𝑇𝐿𝑉𝐶𝐿𝑅
 𝑉𝐴𝐶𝑟𝑒𝑐𝑡 

𝑉𝐴𝐶𝑖𝑛𝑣 

𝑀𝐼𝑁 

1

1 + 𝑠𝑇𝐿𝑉𝐶𝐿𝐼
 

𝑉𝐿𝑉𝐶𝐿 

𝑉1 𝑉2 𝑉3 

𝐶1 

𝐶2 
𝐶3 

𝐶ℎ𝑦𝑠𝑡 

𝑉𝐿𝑉𝐶𝐿 

𝐿𝑉𝐶𝐿𝑜𝑢𝑡 𝐶ℎ𝑦𝑠𝑡  is managed by software.  

As the voltage decreases 𝐶ℎ𝑦𝑠𝑡  

follows the black line down from 
C3 to C1.  
As the voltage increases the  𝐶ℎ𝑦𝑠𝑡  

increases at a rate specified by 
RISERATE_LVCL 
𝐿𝑉𝐶𝐿𝑜𝑢𝑡 follows the yellow curve 

𝐿𝑉𝐶𝐿𝑐𝑛𝑡𝑙  

Sum of  
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 

 

ሺ∗ሻ 

+ 

ሺ∗ሻ  

Frequency 
Bus 1 

Frequency 
Bus 2 

1

1 + 𝑠𝑇𝑀1
 

𝑀𝑁1 

𝐹𝑁1 
𝑀𝑃1 

𝐹𝑃1  
𝐾𝑝1 + 𝑠𝐾𝑑1

ሺ1 + 𝑠𝑇1ሻሺ1 + 𝑠𝑇2ሻ
 

𝑃1𝑃𝑂𝑆 

𝑃1𝑁𝐸𝐺  
 

1

1 + 𝑠𝑇𝑀2
 

𝑀𝑁2 

𝐹𝑁2 
𝑀𝑃2 

𝐹𝑃2  
𝐾𝑝2 + 𝑠𝐾𝑑2

ሺ1 + 𝑠𝑇3ሻሺ1 + 𝑠𝑇4ሻ
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𝑃𝑀𝐴𝑋 
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𝐷𝐶𝐴𝑚𝑝𝑠𝑖𝑛𝑖𝑡

𝑀𝑊𝑠𝑒𝑡𝑖𝑛𝑣𝑖𝑛𝑖𝑡
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𝑇𝑝𝑟𝑠
  

𝑃𝐼𝑃𝑂𝑆 

+ 

+ 

− 

− 

  
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+ 
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X 

ሺ∗ሻ 

If 𝐼𝑟𝑒𝑞𝑢𝑒𝑠𝑡 > 𝐼𝑀𝐴𝑋 for longer than 

𝑇𝑜𝑣𝑒𝑟𝑎𝑙𝑙𝑜𝑤 seconds, then after a 
further delay of 𝑇𝑜𝑣𝑒𝑟𝑑𝑒𝑙𝑎𝑦 enforce 

the 𝐼𝑀𝐴𝑋 limit. 
If 𝑇𝑜𝑣𝑒𝑟𝑎𝑙𝑙𝑜𝑤  is less than 1 timestep, 

then ignore the 𝑇𝑜𝑣𝑒𝑟𝑑𝑒𝑙𝑎𝑦 

𝐼𝑟𝑒𝑞𝑢𝑒𝑠𝑡  
𝐶0 

𝑅𝐴𝑀𝑃𝑈𝑃 

𝑅𝐴𝑀𝑃𝐷𝑂𝑊𝑁 

1

1 + 𝑠𝑇𝐼𝑅
 

ሺ∗ሻ 
𝐵𝑎𝑛𝑔𝑅𝑎𝑚𝑝𝐿𝑖𝑚𝑖𝑡 

Rate Limit 

HVDC CHATGY 
DC Line Model for the Chateauguay DC Tie 

Set to 0.0 here 
 if Blocked 

Allow link to a parallel DC Line 
and take the minimum of the 
𝐿𝑉𝐶𝐿𝑜𝑢𝑡 across the two DC lines 

𝐵𝑎𝑛𝑔𝑅𝑎𝑚𝑝𝐿𝑖𝑚𝑖𝑡 from next page 
Allow link to a parallel DC Line and take 
the minimum of the 𝐵𝑎𝑛𝑔𝑅𝑎𝑚𝑝𝐿𝑖𝑚𝑖𝑡 
across the two DC lines. 
Also, If BR_Cntl = 0 then ignore this limit 

DC Current 
Setpoint in 
 Amps 

1

1 + 𝑠𝑇𝑀𝑃𝐼
 

0.0 

𝐶𝑆𝑃𝑐𝑛𝑡𝑙  

Use a + signs if 𝐷𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 ≥ 0 
Use a – signs if 𝐷𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 < 0 

ሺ∗ሻ  

1 

2 
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Otherwise 
Do not use the limit 
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𝐿𝑉𝐶𝐿𝑜𝑢𝑡 
1

1 + 𝑠𝑇𝐴𝐶𝑉
 

6 

Voltage used 

for Bang 

Ramp Control  

States 
1. Rect VAC meas 
2. Inv VAC meas 
3. Inv PAC meas 
4. P Error Track 
5. Idc Setpoint 
6. BR VAC meas 
7. CSP Meas 
8. CSP Filt T2 
9. CSP Filt T3 
 

10. Fmeas1 
11. Delay1 
12. DerivOut1 
13. Fmeas2 
14. Delay2 
15. DerivOut2 

Other Fields 
LVCLout 
IRequest 
Prequest 
CSPOut 
RateLimitMax 
RateLimitMin 
BangRampLimit 
Chyst 

Bridge and Line Simulation Logic 
AlphaMin, GammaMin, Imarg parameters 

used 

DC Voltage setpoint Stays Constant 

1

𝑇𝑖𝑚𝑒
 𝑆𝑡𝑒𝑝

 

CHATGY does not except any Auxiliary Control 

Signals because these are built into model here 
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𝐵𝑅_𝐼𝑅𝑒𝑠𝑒𝑡 

𝐵𝑅_𝐼 
𝐵𝑅𝑇𝑑𝑒𝑙𝑎𝑦 

𝐵𝑅𝑇𝐷 
𝐵𝑅𝑇𝑈 

𝐵𝑅𝑇𝐵𝑂𝑇  
𝐵𝑅𝑇𝐷 𝐵𝑅𝑇𝐵𝑂𝑇  𝐵𝑅𝑇𝑑𝑒𝑙𝑎𝑦 𝐵𝑅𝑇𝐵𝑂𝑇  

𝐵𝑅_𝑉 

𝐵𝑅𝑇𝑑𝑒𝑙𝑎𝑦 

Dip not long enough 
to start downward ramp 

Dip last long enough 
to start downward ramp Recovers above Vbramp 

For long enough to ramp up 

Dip last long enough 
to start downward ramp 

Dip last long enough 
to start downward ramp 
again 

Recovers above Vbramp 
For long enough to ramp up again 

𝐵𝑎𝑛𝑔𝑅𝑎𝑚𝑝𝐿𝑖𝑚𝑖𝑡 Is Determined by tracking a measured inverter AC voltage using the time constant 𝑇𝐴𝐶𝑉   

𝑉𝐴𝐶𝑖𝑛𝑣 
1

1 + 𝑠𝑇𝐴𝐶𝑉
 Voltage used for Bang Ramp Control (Red curve above) 

6 

For a Detailed Treatment of how DC lines are implemented in the software see the help topic at  

https://www.powerworld.com/WebHelp/#TransientModels_HTML/Overview%20of%20HVDC%20Modelling.htm 

  

https://www.powerworld.com/WebHelp/#TransientModels_HTML/Overview%20of%20HVDC%20Modelling.htm
https://www.powerworld.com/WebHelp/#TransientModels_HTML/Overview%20of%20HVDC%20Modelling.htm

