
EE 5223 - Lecture 23 Wed Mar 1, 2023

Ongoing List of Topics: 

• URL: https://pages.mtu.edu/~bamork/EE5223/index.htm 
• Term Project - last few proj/teams being firmed up and getting

moving. 
• Follow timeline, see posting on web page
• Weeks 6 thru 9 - develop formal outline w/complete reference

list

• Protection fundamentals (cont’d):
• Again — overview of bus diff, xfmr diff, synch check, capacitor

banks, generators, motors, etc.  (take a quick run through
Ch.6, also Glover & Sarma, Ch.10). 

• Sequence networks, fault calcs
• Transformers: Y-Δ, Δ-Y, Auto-Δ
• Overall network calculations



• Protection fundamentals in preparation for next EE5224 relaying lab: 
• Gen diff 87G - quite simple, connect CTs so current flows in “do-nothing”

loop through Restraint elements (resulting in near-zero current through
Operate element).  Use equal (preferably full) ratio with all CTs.  Differential
slope of trip characteristic is rather flat compared to 87T below.  Example
shown of how not to connect CT secondaries. 

• Xfmr diff 87T - a) must connect CT secondaries to provide proper phase shift
so that restraint currents flowing through restraint elements are in phase; b)
relay settings are used to  compensate for pri voltage ratio and CT ratios. 
CT accuracy problems can be a big concern due to having to use less than
full CT ratio, and having Pri and Sec CTs with different accuracy levels. 
Differential slope of trip characteristic can be 10%, 15%, 25% to allow for
mismatch (measurement error) due to CT accuracy problems. 




































