
EE 5223 - Lecture 30 Fri Mar 21, 2025

Ongoing List of Topics: 

• URL:  https://pages.mtu.edu/~bamork/EE5223/index.htm 
• Term Project - Follow posted Guidelines! 

• Working prototype/basecase - goal by end of Week 12! 
• Assn#10: Probs 4.2, 4.3 a,b,c and 4.4 (View tutorial videos)

• Problems due Tues Mar 25th 9am.  Use e-mail discussion! 
• Transformer Fundamentals 

• Correct connection of CT secondaries to relays (Lecture 29)
• Physical design, protection/control needs, issues  
• IEEE C57 stds
• Design, operation, specs
• Thermal issues, cooling
• Load tap changer
• Field tests - insulation PF tests, TTR, oil dielectric levels
• Gas in oil analysis
• Other alarm and protection systems
• Next lecture: Return to details of 87T relay - CT ratios, tap settings,

mismatch, CT saturation, etc. 

http://www.ece.mtu.edu/faculty/bamork/EE5223/index.htm
https://pages.mtu.edu/~bamork/EE5223/index.htm




Test your knowledge: How many of the key features on the previous page could you
identify? Source: Waukesha Electric, http://www.waukeshaelectric.com/peg-T1.shtml

1. Core (no-load) losses minimized by utilizing laser-scribed, super-grain-oriented
steel.
2. Lamination width customized to achieve a near perfect-circle core cross section,
resulting in the efficient use of materials plus a lighter, more compact, high
performance transformer.
3. Coil assembly rigidly braced in a high-strength frame that distributes clamping
forces around the full circumference of the windings.
4. Submerged-arc welding process produces deep penetration welds, virtually
eliminating leakage from welded tank joints.
5. Inside tank surfaces are painted white to facilitate internal inspection.
6. Transformer exterior coated to a minimum thickness of 3 mils; this coating has
superior endurance characteristics and meets the ANSI C57.12.28 standard.
7. Galvanized radiators provide excellent corrosion resistance and require minimal
maintenance (fan guards and blades also galvanized).
8. Material-stabilized coils are pressure-fit within the core frame.
9. Patented DETC (De-Energized Tap Changer) features simple and compact in-line
contact arrangement (Patent Number: 5,744,764)
10. Waukesha® Type UZD Load Tap Changer designed to withstand up to a
half-million operations without the need for contact replacement.
11. Worldbox® Control Enclosure features IEC standard components and is easy to
maintain and service in the field.




























































