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STAFF RESPONSES TO 
GRAIN BELT EXPRESS CLEAN LINE LLC’S FIRST SET OF 
DATA REQUESTS DIRECTED TO STAFF WITNESS LANGE 

 
For its First Set of Data Requests Directed to Staff of the Missouri Public Service 

Commission  ("Staff"),  Grain  Belt  Express  Clean  Line  LLC  (“Grain  Belt  Express”  or 

“Company”) states the following: 

Definitions 
 

1. The term “documents” includes all of the items listed in Missouri Rule of Civil 
Procedure 58.01(a)(1). 

 
2. The term “Grain Belt Express Project” or “Project” means the transmission line 

and associated facilities described in Paragraph 14 of the Application in this proceeding. 
 
 

Data  Requests 
 
1) Mr. Lange discusses conclusions within the PJM SIS report with reference to footnotes 

 
83 and 84 on page 54 of Staff’s testimony. On page 15 of this study report there is a one- 

line diagram. How many autotransformers are identified in the one-line diagram between 

the 765kV Sullivan and 345kV Breed buses? 

STAFF RESPONSE:  There are two transformers in the one-line diagram on page 15 of the PJM 
SIS report. 
 
Provided by Staff Witness Shawn Lange 

 

2) Please explain Mr. Lange’s understanding of the withdrawal process and rules of 

interconnection in PJM. 

a.   What are the implication of withdrawal of a queue position in the PJM 

interconnection queue on queue positions that are behind the withdrawing 

interconnection queue position? 

STAFF RESPONSE:  The impact of a withdrawal of a queue position on a project whose queue 
position is lower is that the analysis of the later queue position projects may include impacts of the 
withdrawal project.   

Schedule AWG-11 
Page 1 of 16



2 
102470839\V-1 

 

 
Provided by Staff Witness Shawn Lange 
 
3) Is Mr. Lange aware of any queue positions identified in the PJM SIS report which are no 

longer in an active status within the PJM interconnection queue? 

 STAFF RESPONSE:  No, but the only “queue position” identified in the PJM SIS report 
is for the GrainBelt X3-028 project. 
 
Provided by Staff Witness Shawn Lange 
 
4) Is Mr. Lange aware of the Coleman-Duff-Rockport 345 kV transmission line project? 
 

 STAFF RESPONSE:  Yes. 
 
Provided by Staff Witness Shawn Lange 
 
5) Based on Staff’s review of Dr. Galli’s direct testimony, what is Mr. Lange’s 

understanding with respect to the number of autotransformers that will exist between the 

345 kV and 765 kV systems at the Breed/Sullivan substation in Indiana? 
 
 STAFF RESPONSE:  It is unclear in Dr. Galli’s direct testimony how many transformers 
are autotransformers. 
 
“The Sullivan substation includes equipment and buswork at both 345kV and 765kV with three 
345/765kV transformers interconnecting the 345kV and 765kV networks.”  Galli Direct Pg. 23 
lines 14-16 
 
“The Sullivan substation in Indiana will provide direct access to the 765kV network in PJM via 
three 345/765 kV transformers” Galli Direct Pg. 7 lines 1-2 
 
Provided by Staff Witness Shawn Lange 
 
6) Mr. Lange discusses conclusions within the SPP SIS report with reference to footnote 87 

on page 56 of Staff’s testimony. On page 10 of this study report there is a one-line 

diagram: 

 

a. How many autotransformers are identified in the one-line diagram 

between the 765kV Sullivan and 345kV Breed buses? 
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 STAFF RESPONSE:  Two. 
 
Provided by Staff Witness Shawn Lange 
 

 b. Is there a transmission line depicted between the 765kV Sullivan 

bus and the Reynolds 765kV bus? 

 STAFF RESPONSE:  No. 
 

Provided by Staff Witness Shawn Lange 
 

c. Would Mr. Lange consider a ~100 mile, 765kV transmission line to be “a 

major transmission upgrade”? 

 STAFF RESPONSE:  It depends on the network prior to and after the existence or the 
plan to be in existence of a “~100 mile, 765kV transmission line.”.  A “~100 mile, 765kV 
transmission line” does not specify whether it is a general or a specific “~100 mile, 765kV 
transmission line” or give details of transmission network prior to and after the “~100 mile, 765kV 
transmission line” existed or planned to be in existence. 
 
Provided by Staff Witness Shawn Lange 
 
7)   Please explain Mr. Lange’s understanding of what a transmission system congestion issue 

represents. Specifically, when there’s congestion in a transmission network: 

a. What is the cause of that congestion? 
 

 STAFF RESPONSE:  In general transmission system congestion is caused by 
transmission limitations imposed on the system, and/or changes in the load or generation at one or 
more points in the system.  These limitations may include, but not limited to, lack of transmission 
capacity or transmission rating limitations in certain areas due to possible overloading of certain 
transmission equipment (transformers, substations, etc.). 
 
Provided by Staff Witness Shawn Lange 

 
b. How is it fixed? 
 

  
 
 

STAFF RESPONSE:  In general, transmission congestion is resolved by 
improving the transmission system.  This may include, but not limited to, upgrading a 
transformer, substation, reconductoring a transmission line or possibly adding new 
transmission capacity in a region or area or a change in load in a region or area. 
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Provided by Staff Witness Shawn Lange 
 

c. Why would someone want to fix it? 
 
  STAFF RESPONSE:  In general resolving congestion improves the efficiency of 
the system overall and may now resolve issues including, but not limited to, dispatching units out 
of economic order. 
 
Provided by Staff Witness Shawn Lange 
 

8) Is the Audrain SPS, as discussed by Mr. Lange on page 56 of Staff’s testimony, still 

active? If so, when will it no longer be active? 

 STAFF RESPONSE:  It is Staff’s understanding that the Multi-Value projects included in 
MISO’s MTEP 11 would resolve the Audrain SPS if and/or when those projects are operational. 
 
Provided by Staff Witness Shawn Lange 
 
9) Is the Audrain SPS currently being modeled/studied in interconnection and other MTEP 

planning studies by the planning authorities in Missouri?  If not, why not? If so, please 

provide evidence supporting this claim. 

 STAFF RESPONSE:  It is Staff’s understanding that the Audrain SPS is not being 
currently modeled/studied in other MTEP studies.  However, the Palmyra substation issue does 
show up in LOLE modeling done by MISO. 
  
It is Staff’s understanding that all prior MTEP approved projects would be included in any studies, 
performed by MISO or on behalf of MISO, performed after that approved MTEP. 
 
Provided by Staff Witness Shawn Lange 
 
10) If Staff was to discover that for the 500 MW Missouri HVDC Converter Station of the 

Grain Belt Project, the short circuit ratio at the chosen point-of-interconnection is much 

higher than 2.0 (which Mr. Lange identified as being an indication of a “weak 

interconnection point”), would Staff’s concerns on this topic be alleviated? If not, why 

not? 
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STAFF RESPONSE:   Staff’s concerns on the short circuit ratio topic would be alleviated 
if sufficient analysis was provided showing the short circuit ratio for the 500 MW Missouri HVDC 
converter station at the chosen point of interconnection was 2.0 or higher. 
 
Provided by Staff Witness Shawn Lange 
 
11) Regarding short circuit currents: 

 
a. What is Mr. Lange’s understanding of the contributors to short circuit 

currents in an AC power system? 

STAFF RESPONSE:  Generally speaking, short circuit currents arise out of the 
establishment of a low resistance or impedance connection between two points that bypass at least 
part of a circuit.  Since current flows in the direction of least resistance, current will flow between 
the two points created.  The capacity of the system and the duration of the short circuit will 
determine the consequences of the short circuit will have on the system.  Adequate sizing and 
sequencing of protection devices such as circuit breakers and feeder protection relays, helps to 
limit damages to the AC system by detecting and removing them from the system as quickly as 
possible. 
 
Provided by Staff Witness Shawn Lange 
 

b. Does Mr. Lange agree that the short circuit ratio, as discussed on page 58 

of Staff’s testimony, is calculated as the ratio of the [AC] system short circuit level 

at the point-of-interconnection to the DC power of the converter station 

interconnected to that AC system? If not, why not? 

STAFF RESPONSE:  Yes 
 
Provided by Staff Witness Shawn Lange 
 

c. Does Mr. Lange agree that the denominator of the short circuit ratio for the 

Missouri Converter Station is the nameplate DC power level of 500 MW?  If not, 

why not? 

STAFF RESPONSE:  Based on Staff’s current understanding of the proposed project, yes. 
 
Provided by Staff Witness Shawn Lange 
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d. Does the answer to a) suggest that a well-networked transmission system, 

such as the that near the point-of-interconnection of the Missouri HVDC Converter 

Station of the Project, would have a higher short circuit ratio, withrespect to the 

DC power level of the Missouri Converter Station, than a less networked 

transmission system’s (such as southwestern Kansas) short circuit ratio with 

respect to the DC power level of the Kansas Converter Station? If not, why not? 

STAFF RESPONSE:  The answer to a) says nothing about the transmission system near the 
point-of-interconnection of the Missouri HVDC converter Station nor the level of network in 
southwestern Kansas.  In general a well-networked transmission system would suggest a higher 
short circuit ratio than a less networked transmission system. 
 
Provided by Staff Witness Shawn Lange 
 
12) Regarding the topic of control interactions (CI) as it relates to HVDC converter stations 

impacts on other HVDC facilities, what is Mr. Lange’s understanding of the mitigation 

measures that could be implemented in order to address such identified CI risks? 

 STAFF RESPONSE:  “Commutation failure may occur both at the initiation of the fault 
and during recovery from fault. A commutation failure may also occur in one converter as a 
consequence of commutation failure at the other inverter station electrically close connected. 
Hence, the HVDC system might become more vulnerable to an ac disturbance when the inverters 
of several dc links are located in the same ac system with close proximity.” 
 
https://library.e.abb.com/public/b3b16a30843135a0c1256fda004aeaee/Aspects_Multiple_Infeed_
HVDC_1.pdf 
 
Mitigation techniques for dealing with commutation failures are:  
 
“Temporary increase of inverter extinction angle by 10-12o before AC switching operations or 
immediately after fault inception. 
 
Temporary increase of rectifier firing angle during disturbances on the rectifier network. 
 
Voltage dependent current order limiter which reduces the DC current order, and hence the 
reactive power consumption upon reduction of the AC system voltage. 
 
The use of fast acting reactive controllers such as synchronous condensers and static VAR 
compensators (SVCs) to help alleviate the risk of commutation failure.” 
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Bayliss, Colin and Hardy, Brian (2012). Transmission and Distribution Electrical Engineering pg. 
1049  
 

13) Regarding the topic of control interactions (SSTI) as it relates to HVDC converter 

stations impacts on electrically nearby generator facilities, what is Mr. Lange’s 

understanding of the mitigation measures that could be implemented in order to address 

such identified SSTI risks? 

 STAFF RESPONSE: 

System Conditions where 
SSTI Occurs (As per 
Detailed Studies) 

Mitigation/Protection Options 

N-0 

 

• Mitigation 
o Re-tune SSDC in HVDC control system 
o Install filters 
o Consideration of turbine-generation parameters during the 

design/procurement stage 
o Dynamic stabilizer control 
o Machine excitation system damping 

• Protection 
o Generator protection (TSRs), as an optional backup. This protection must 

be coordinated with the TFO protection scheme to avoid nuisance tripping 
and adverse system impacts. 

N-1, N-2 • Mitigation 
o Remedial action scheme   
o Install filters 
o Re-tune SSDC in HVDC control system 
o Consideration of turbine-generation parameters during the 

design/procurement stage 
o Dynamic stabilizer control 
o Machine excitation system damping 

• Protection 
o Generator protection (TSRs), as optional for consideration. This protection 

must be coordinated with the TFO protection scheme to avoid nuisance 
tripping and adverse system impacts. 

N-1-1, N-1-2, N-2-1, N-2-2  

Above N-4 

• Mitigation 
o Operational measures/awareness  
o Remedial action scheme 
o Install filters 
o Re-tune SSDC in HVDC control system 
o Consideration of turbine-generation parameters during design/procurement 
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stage 
o Dynamic stabilizer control 
o Machine excitation system damping 

• Protection 
o Generator protection (TSRs), as optional for consideration. This protection 

must be coordinated with the TFO protection scheme to avoid nuisance 
tripping and adverse system impacts. 

 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&uact=8&ved=
0ahUKEwj947eq1fvRAhVnxFQKHXjiBboQFggrMAU&url=https%3A%2F%2Fwww.aeso.ca%2
Fassets%2FUploads%2Fprocess-for-SSTI-studies-and-mitigation-
protection.docx&usg=AFQjCNET5kRjSzzjhXnbENSbOALEOTZCTQ&bvm=bv.146094739,d.a
mc 

Provided by Staff Witness Shawn Lange 
 

14) Regarding the topic of harmonic currents that are produced by HVDC converter stations, 

what is Mr. Lange’s understanding of the mitigation measures that could be implemented 

in order to ensure compliance with harmonic performance requirements? 

(SEE NEXT PAGE FOR STAFF RESPONSE) 
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 STAFF RESPONSE:    
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https://www.industry.usa.siemens.com/drives/us/en/electric-drives/ac-drives/Documents/DRV-
WP-drive_harmonics_in_power_systems.pdf 

Provided by Staff Witness Shawn Lange  
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15) Is Mr. Lange aware of any electric generating or transmission facilities which are owned 

and/or operated by entities regulated by the Electric Reliability Organization (ERO) 

Enterprise (i.e. NERC and the Regional Entities) which were not designed in accordance 

with IEEE, NESC, and/or IEC standards? If so, please explain. 

 STAFF RESPONSE:  Staff witness Shawn Lange is not aware “of any electric generating 
or transmission facilities which are owned and/or operated by entities regulated by the Electric 
Reliability Organization (ERO) Enterprise (i.e. NERC and the Regional Entities) which were not 
designed in accordance with IEEE, NESC, and/or IEC standards”. 
 
Provided by Staff Witness Shawn Lange 
 
16) Grain Belt Express intends to register with NERC in its various functions within the 

NERC Reliability Functional Model as outlined on page three (3) of Schedule AWG-4. 

Please provide an explanation as to why Mr. Lange believes that a NERC Reliability 

Functional Model entity would design equipment that is considered part of the Bulk 

Electric System without consideration of IEEE, NERC, and IEC standards. 

 
 STAFF RESPONSE:  Staff witness Shawn Lange is not alleging that any or all “NERC 
Reliability Functional Model entity[sic] would design equipment that is considered part of the 
Bulk Electric System without consideration of IEEE, FERC, and IEC standards.”   Neither is Staff 
witness Shawn Lange alleging Grain Belt Express has not followed or taken into consideration 
IEEE, NERC, and IEC standards with the information that has been provided.   
 
Staff witness Shawn Lange cannot predict all future business considerations that may be taken into 
account to cause a “NERC Reliability Functional Model entity would[sic] design equipment that is 
considered part of the Bulk Electric System without consideration of IEEE, FERC, and IEC 
standards.”   
 
Nor can Staff witness Shawn Lange predict all future business considerations that may cause an 
entity to change its intentions. 
 
Provided by Staff Witness Shawn Lange 
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  /s/ Karl Zobrist    
Karl Zobrist MBN 28325 
Joshua K.T. Harden MBN 57941 
Dentons US LLP 
4520 Main Street, Suite 1100 
Kansas City, MO  64111 
(816) 460-2400 
karl.zobrist@dentons.com 
joshua.hardens@dentons.com 

 
Cary J. Kottler 
General Counsel 
Erin Szalkowski 
Corporate Counsel 
Clean Line Energy Partners LLC 
1001 McKinney Street, Suite 700 
Houston, TX 77002 (832) 319-
6320 
ckottler@cleanlineenergy.com 
eszalkowski@cleanlineenergy.com 

 
Attorneys for Grain Belt Express Clean Line 
LLC 
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CERTIFICATE OF SERVICE 
 

I certify that a copy of the foregoing Data Request was served upon the party to which it 
was directed by email or U.S. Mail, postage prepaid, this   3rd     day of February, 2017. 

 
 
 

  /s/ Karl Zobrist   
Karl Zobrist MBN 28325 
Joshua K.T. Harden MBN 57941 
Dentons US LLP 
4520 Main Street, Suite 1100 
Kansas City, MO  64111 
(816) 460-2400 
karl.zobrist@dentons.com 
joshua.hardens@dentons.com 

 
Cary J. Kottler 
General Counsel 
Erin Szalkowski 
Corporate Counsel 
Clean Line Energy Partners LLC 
1001 McKinney Street, Suite 700 
Houston, TX 77002 (832) 319-
6320 
ckottler@cleanlineenergy.com 
eszalkowski@cleanlineenergy.com 

 
Attorneys for Grain Belt Express 
Clean Line LLC 
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