NERC Test Study Checklist

Trainee
- Name: _______________________________  
- Target Exam: □ RC □ TO □ BI □ BIT  
- Target Date: _______________  
- Trainer: _______________

Info
- This list, and the associated questions, are an educated guess. No hostages were taken. Therefore, NERC secrets remain with NERC. 
- The rule of 77: Passing requires a 77%. Be better than 77.
- Some NERC questions are a waste of time, meaning lots of study to answer one practice question. And that question shows up on one out of ten exams. Take the L. Rule of 77.
- This list attempts to put specific concepts under the NERC Content Outline topics. Rule of 77. See Appendix for further detail, including questions per topic. 
- The weird numbers at the end of each topic indicate specific book sections. Open This Book Isn’t Boring: How Electricity Gets to Your House, flip there, and get to studying! (- A designates an answer, not study material)
- Test takers, like most modern individuals, only read billboards, menus, and YouTube video titles. Taking the NERC exam requires several hours of nothing but reading. Practice for this marathon by setting aside an hour to read. Do this multiple times per week. See my video!
- The first check box indicates initial understanding. The second check box represents test prep review completion.

1. Topic: Resource & Demand Balancing 

Interchange
- [ ] [ ] How to create interchange - 14.1.1, 14.1.2 
	- [ ] [ ]Create a Transmission Service Reservation(TSR) in OASIS - 14.2.1, 14.2.2
		- [ ] [ ] Total Transfer Capability (TTC), ATC, calculations - 11.5.4
	- [ ] [ ]Create a tag based on the TSR in E-Tag - 14.3.1, 14.3.2
	- [ ] [ ]Each BA along the way must approve - 14.3.6
		- [ ] [ ]Emergency Tags only source and sink - 14.3.6 
	- [ ] [ ] Approved tag is computed in Net Scheduled Interchange - 14.4.6, 16.2.2	
- [ ] [ ] Tag Ramp rates and how they affect schedules - video
	- [ ] [ ] Ramp in tags so generators have time to respond - A
- [ ] [ ] A little less - 100 MWs starting this hour and ending in two hours will reach full value after the start of the hour and go to full value until the end of the hour. So, in the first hour, the answer will be a little less than 100. Know the math, but don’t need to do the math. - A 
- [ ] [ ] Curtail Confirmed Interchange - 15.7.5, 16.2.2
- [ ] [ ] Calculating net scheduled interchange with multiple transactions - video
- [ ] [ ] Inadvertent interchange accounting and payback methods - (last sentence in 14.4.7) - video 

Synchronized Operations
- [ ] [ ] Introduction to power system operations and interconnected operations - all of 13.4
	- [ ] [ ] Synchronizing - all of 13.3 all, really Chapter 13 
	- [ ] [ ] Rotational energy - 9.3 all

ACE and ACE Monitoring
- [ ] [ ] ACE’s purpose: Load-interchange-generation balance - 6.2.1, 14.4.1, 16.2.1
	- [ ] [ ] Reportable ACE for CRSG vs BA ACE - video
- [ ] [ ] Write the full ACE equation from memory - 14.4.5
- [ ] [ ] Explain every term - 14.4.6, 14.4.7
	- [ ] [ ] Frequency Portion - 14.4.7
	- [ ] [ ] Know Frequency Bias and its purpose (the tricky one), calculate Bias and response based on bias - 14.4.7
- [ ] [ ] Know that Frequency Bias (B) is always a negative number - A
- [ ] [ ] Calculate ACE when given values for interchange, bias, and frequency - 14.4.5
	- [ ] [ ] They’re going to get you with the double negative or saying NSI is 500 import (- 500 and you’ll put in 500) - A
- [ ] [ ] Interpret ACE and explain - 6.5.5 and 6.5.6 and 9.3 all explain F as a measure for gen load balance, 14.4.6 explains tie error as a reflection of footprint balance, 14.4.7 has an example of external trip - video
- [ ] [ ] Negative tie error and a positive F and positive ACE
- [ ] [ ] Positive tie error and negative F and negative ACE
- [ ] [ ] Internal vs external trip
- [ ] [ ] CPS1 – what it measures and the 100% requirement over 12 months - video
- [ ] [ ] BAAL – how the limit becomes more restrictive as frequency moves away from 60 Hz - video

AGC
- [ ] [ ] Reserves - Spinning / Non-Spinning / Contingency / Regulating / Operating - 15.2.2
- [ ] [ ] Automatic Generation Control (AGC) operation and modes - 14.4.8
- [ ] [ ] AGC dispatches regulating reserve based on ACE - 14.4.2

Generators and Equipment
- [ ] [ ] Magnetism - 3.6.1, 3.6.2, 3.6.3, 3.6.4, 6.3.1, 6.3.2, 6.3.3, 6.3.4 (that reciprocal was on accident!)
- [ ] [ ] Three Phases - 6.4.5, 6.4.6
- [ ] [ ] Frequency - 6.5.6, 7.3.11 9.3 all
- [ ] [ ] Governor - 9.4 all sections, 13.2 all
- [ ] [ ] Droop setting and calculation - 13.2.7
- [ ] [ ] Governor dead band - 13.2.6
- [ ] [ ] AVR - 9.2 all
- [ ] [ ] Operational limits - minimum, maximum, capability curve (D curve), read the D curve to find limits based on conditions - 8.2.8, 9.5 all
- [ ] [ ] Power plant and fuel characteristics (thermal, hydro, wind, solar, storage, IBRs – characteristics and limitations) - 7.4.8, 8.2.8 video

Other Balancing Topics
- [ ] [ ] Time Error Correction (TEC) - video
- [ ] [ ] Load forecasts, typical load forecasts, load forecasting errors and their effect on ACE, weather impacts on load forecast - 15.3.4 - video


2. Topic: Transmission 

Electrical Fundamentals 
- [ ] [ ] Elements of Electricity
- [ ] [ ] AC - 4.4 all
	- [ ] [ ] DC - 4.2.1, 4.2.2
- [ ] [ ] Circuits - 3.2 all, 3.3 all, 3.5 all
	- [ ] [ ] Current - 2.4.1, 2.4.2
	- [ ] [ ] Voltage - 3.4 all
	- [ ] [ ] Resistance - 4.2.3, 4.2.4
	- [ ] [ ] Capacitance - series and parallel - 4.5.6, 4.5.7, 4.5.8
	- [ ] [ ] Inductance - 4.5.2, 4.5.3, 4.5.4, 4.5.5, 
	- [ ] [ ] Reactance - 4.6.1, 4.6.2, 4.6.3, 4.6.4
	- [ ] [ ] Impedance - 4.6.5
	- [ ] [ ] Power (Real) - 5.1.1, 5.2.2, 5.3.1, 5.3.2, 5.3.3, 5.3.4, 5.3.5
	- [ ] [ ] Power (Reactive) - 5.2.1, 5.3.6
- [ ] [ ] Knowledge for Analysis		
- [ ] [ ] Ohm’s Law - 4.3.2 - 4.3.5
	- [ ] [ ] Kirchoff's Laws - 4.7.1, 4.7.2, 4.7.3, 
	- [ ] [ ] Per unit values - video
	- [ ] [ ] Power Triangle - 5.2.3
	- [ ] [ ] Power factor - 5.2.4
	- [ ] [ ] Opens - 3.2.3
	- [ ] [ ] Shorts - 3.2.3.1

Transmission Equipment
- [ ] [ ] Substations - 12.1.3, 12.2.1, construction 12.2.6 - 
- [ ] [ ] Breakers - 12.2.3, 12.2.4, 12.2.5
- [ ] [ ] Switches - 12.2.3
- [ ] [ ] Transmission lines - 11.2.7, 11.3.1, 
- [ ] [ ] Transformers - Chapter 10 all (seriously. Over the years all these topics have been NERC test questions)




Power Flow Analysis and Switching
- [ ] [ ] Power flow - 11.4.1
- [ ] [ ] MW - 11.4.2
- [ ] [ ] MVAR - 11.4.2
- [ ] [ ] Power flows down hill - 11.4.6
- [ ] [ ] Gen Shift Factor and Distr Factor - 11.5.3
- [ ] [ ] Phase-shifting transformers / PARs - video
- [ ] [ ] Effect of opening a line on power flow (OTDF, Distribution Factor, other lines more heavily loaded (SIL) - video
- [ ] [ ] Make before break to prevent dumping load - A - video
- [ ] [ ] Redispatch generation to reduce line flows and maintain generation/load balance - 15.7.4, 16.5.8, 16.5.9

Relay Behavior and Protection Coordination Basics
- [ ] [ ] Relay Numbering - 12.4.1
- [ ] [ ] Relay Communication schemes - POTT - 12.4.4
- [ ] [ ] Distance Relays - 12.4.3
- [ ] [ ] Overcurrent - 12.4.5
- [ ] [ ] Differential - 12.4.2
- [ ] [ ] UFLS - 12.4.7
- [ ] [ ] Undervoltage - 12.4.8
- [ ] [ ] Transmission/Generation/Bus/Line Protection schemes - video
- [ ] [ ] Special Protection Systems / Remedial Action Schemes (SPS/RAS) – purpose and monitoring - video

Voltage and Reactive Power Control 
- [ ] [ ] Capacitor Banks -  11.3.5, 12.2.2
- [ ] [ ] Series Capacitors lower total capacitance on the line - A - video
- [ ] [ ] Reactor Banks - 11.3.5, 12.2.2
- [ ] [ ] SVCs - 12.2.2
- [ ] [ ] Generators - AVR - 9.2  all
- [ ] [ ] Synchronous Condensers - video
- [ ] [ ] Voltage Schedules - video
- [ ] [ ] Voltage Limits - 15.5.5
- [ ] [ ] Surge Impedance Load (SIL) - 11.4.3, 11.4.4
	- [ ] [ ] Effect of opening a line on voltage - reconfiguration for voltage - SIL in use 15.6.3
- [ ] [ ] Voltage response to increase/decrease in load  - SIL in use 15.5.6
- [ ] [ ] Ferranti Effect - 11.4.5


3. Topic: Emergency Preparedness 

- [ ] [ ] Anticipated Capacity Deficiency planning and actions - video
	- [ ] [ ] Conservative Operations - restore outages, cancel outages
	- [ ] [ ] Declare EEA if predicted generation can’t cover load and reserves 
		- [ ] [ ] EEA 1 - all gen committed, curtail non-firm
- [ ] [ ] EEA 2- BA deficient, load reduction measures, emergency purchase
- [ ] [ ] EEA 3 - Can’t meet firm load obligations, shed load
- [ ] [ ] Impacts of and preparing for severe weather / natural disaster - video
- [ ] [ ] Same-Day and Next-Day operational planning - 16.4.3, 16.5.1, 16.5.2, 16.5.3, 16.5.6, 16.5.7, 16.5.10
- [ ] [ ] Geomagnetic Disturbance (GMD) operating procedures and indicators - video
	- [ ] [ ] K7 and above (NOAA)
	- [ ] [ ] Saturates transformers

4. Topic: Emergency Response

Islanding
- [ ] [ ] How to tell if there is an island - islands have a different frequency and must be synchronized to the big system, or, in the case of blackout, each island will eventually synch to create the BES - A

Loss of a Generator
- [ ] [ ] Contingency Reserve Deployment (CRD) - 15.2.2
- [ ] [ ] DCS (BAL-002) – 15-minute recovery requirement after a Reportable Balancing Contingency Event (RBCE) 15.2.2, 15.2.3, 
- [ ] [ ] 90 Minutes to recover reserves after CRD, 15.4.5
- [ ] [ ] Torque Angle/Power Angle - 6.5.1, 6.5.2, 6.5.3, 6.5.4, 15.3.2, 15.3.3
- [ ] [ ] Example is in 15.4


Low Frequency
- [ ] [ ] Lack of generation - A
- [ ] [ ] UFLS 15.4.6

Low Voltage
- [ ] [ ] Lack of voltage resources - A
- [ ] [ ] Lack of generation causes generator to decrease reactive loading output and can cause voltage collapse - 9.5.1, 9.5.2, 9.5.3 
- [ ] [ ] Low voltage inputs limit capacitor bank output exponentially (squared) - A

Loss of Control Center
- [ ] [ ] Go to backup within 2 hours - A
	- [ ] [ ] Must test backup control center for at least two hours yearly - A

Loss of Tools
- [ ] [ ] Loss of EMS / State Estimator / Contingency Analysis tools – what to do - video
- [ ] [ ] Loss of ICCP - video

Capacity Emergency
- [ ] [ ] Declare Energy Emergency Alert (EEA) levels 1, 2, or 3 as appropriate - video
- [ ] [ ] Load Reduction Methods - video
	- [ ] [ ] Lower Frequency - video
	- [ ] [ ] Lower Voltage - video
	- [ ] [ ] Public Appeals - video
	- [ ] [ ] Demand management - video
- [ ] [ ] Emergency Purchase of Energy - video
- [ ] [ ] Shed Load - video

System Restoration / Blackstart
- [ ] [ ] System restoration plan development - 15.5 all, 15.6 all
	- [ ] [ ] Philosophies - 15.5.1
		- [ ] [ ] Open all breakers or open necessary breakers substation by substation - 15.5.4
	- [ ] [ ] Priority loads (critical loads, nuclear plants, etc.) - 15.5.3
	- [ ] [ ] Define preferred paths - 15.5.3
	- [ ] [ ] Yearly review - A
- [ ] [ ] Blackstart resource requirements and testing - 15.5.2
- [ ] [ ] Test every three years - A
- [ ] [ ] Start blackstart unit 15.6.1
- [ ] [ ] Pick up load - 15.6.2
- [ ] [ ] Cold load pickup - 15.5.6
	- [ ] [ ] Load decay - 15.5.6
- [ ] [ ] Build out Cranking paths - 15.6.3
	- [ ] [ ] Build to synch points and non-blackstart resources (require energy for startup)
- [ ] [ ] Frequency management during islanded restoration - 15.6.4, 15.6.5
- [ ] [ ] Voltage control during restoration
	- [ ] [ ] Fighting high voltage due to lightly loaded lines (SIL) and Ferranti Rise - A
	- [ ] [ ] Adding load lowers voltage (SIL) - A
	- [ ] [ ] Adding line raises voltage (SIL) - 15.5.5
- [ ] [ ] Synchronizing islands – voltage, frequency, and phase angle matching - 15.6.6
	- [ ] [ ] Smaller island changes - A

5. Topic: Contingency Analysis & Reliability
Contingency/Network Tools and Analysis
- [ ] [ ] Interpret contingency analysis (RTCA) results (what is a valid vs invalid contingency) - 15.7.3
- [ ] [ ] State Estimator – purpose and what happens when it is unavailable or not converging - 4.7.4
- [ ] [ ] EMS - is the SCADA computer program - A
- [ ] [ ] BES evaluation to determine current and possible issues  - 16.3.1, 16.3.2
- [ ] [ ] Faults - given these conditions or one line diagram find the fault or solution - video

Loss of Transmission Equipment
- [ ] [ ] Overloads - 15.7.3
- [ ] [ ] Currently happening - 15.7.3
- [ ] [ ] Occur after line trips and causes power flow change (OTDF) - 15.7.3
- [ ] [ ] Solutions - 15.7.4
- [ ] [ ] Reconfigure - 15.7.6
- [ ] [ ] Redispatch - 16.5.8, 16.5.9
- [ ] [ ] Start generation - kinda like dispatching up an offline unit - A
- [ ] [ ] TLR - 15.7.5
	- [ ] [ ] Shed Load - 15.7.6 

SOLs and IROLs

- [ ] [ ] Formulating operational plans for reliability evaluation, define SOL and IROL
- [ ] [ ] SOL vs IROL - 11.5.1, 11.5.2
- [ ] [ ] OTDF and N -1 concepts - 15.2.1 used in the 15.7.3 perspective
- [ ] [ ] RC develops IROL criteria - 15.7.2
- [ ] [ ] Most conservative - A
- [ ] [ ] A plane has different materials. One limits speed to 700 mph, another to 600, and another to 500. That plane is only going to fly below 500. - A
- [ ] [ ] How long to restore - 11.5.2
- [ ] [ ] What happens if an IROL is exceeded longer than its T_v (Tv) - video

6. Topic: Communications & Data

- [ ] [ ] Three-part communication – exact process and why it is required - 15.8.4
- [ ] [ ] Event Reporting - video
- [ ] [ ] RCIS (Reliability Coordinator Information System) usage - video
- [ ] [ ] Reporting requirements to RC, neighboring BAs/TOPs, and NERC - video
- [ ] [ ] Data validity and verification (what to do with bad telemetry) - video
- [ ] [ ] Telemetry and Communications Equipment - video
	- [ ] [ ] ICCP - 12.3.1, 12.3.2
	- [ ] [ ] SCADA - 12.3.3, 12.3.4
	- [ ] [ ] RTU - 12.3.2
- [ ] [ ] Loss of telemetry or communications equipment actions
	- [ ] [ ] Switch to backup - A
	- [ ] [ ] Impacts to AGC and RTCA - garbage in garbage out - A
- [ ] [ ] Standards of conduct - only in so far as RC isn’t going to call a marketer and operations never cares about finances - ENRON - A
- [ ] [ ] Operating Instructions - Ordering action on the BES - A

7. Topic: Key Standards

- [ ] [ ] BAL-001 (CPS1 & BAAL)
- [ ] [ ] BAL-002 (DCS – RBCE, RBCE restoration, MSSC) - unit trip
- [ ] [ ] BAL-003 (Frequency Response & Frequency Bias)
- [ ] [ ] BAL-005 (ACE data requirements e.g., scan at least every six seconds)
- [ ] [ ] COM - 002 (Operating Instructions and 3-part communications)
- [ ] [ ] EOP-004 (Event Reporting)
- [ ] [ ] EOP-005 (Blackstart plans and restoration)
- [ ] [ ] EOP-011 (Emergency Operations - plans, UFLS, communications)
- [ ] [ ] IRO-008 (SOL and IROL)/ IRO-009 (IROL)
- [ ] [ ] TOP-001 (Transmission Operations - Operating Instructions, duty to operate reliably, SOL/IROL, data exchange)
- [ ] [ ] VAR - 001 (Duty to maintain voltage, voltage schedules)
- [ ] [ ] DOE and NERC reporting - attacks, load shed, cyber threats, etc
- [ ] [ ] NERC FERC and NAESB standards - know the difference

8. Topic: Important Topics 

- ACE calculation problems with numbers
- Given ACE variables, analyze the situation 
- Operate the BA area to maintain load-interchange-generation balance
- Monitor and report control performance (CPS 1) and disturbance recovery (RBCE)
- Adjust flow or change in flow analysis
- SOL/IROL exceedance timelines and actions
- Monitor protective systems, relaying, and RAS/SPS 
- Voltage/reactive response 
- Three-part communication examples
- EEA declaration criteria
- Blackstart Restoration 
- Develop and implement emergency procedures (including load shedding)
- Loss of tools / loss of control center responses
- “What should the operator do next?” scenario questions (call RC? take action?)

9. Topic: Recommended Study Resources (Official + Commonly Used)

- This Book Isn’t Boring: How Electricity Gets to Your House (My book, the best ever)
- Electric Power System Reliability. Smith. (I’ve known several people who recommended this book)
- EPRI Power System Dynamics Tutorial (Free online)
- ERCOT Certification Manual (Free online. Have read through this and thought it was good) 
- Official NERC Content - Outline, Glossary, Standards 
- AI can make practice NERC exams already. Output is decent but varies. I’m making a list of NERC-ish questions as examples but also as an AI input to create infinite exams.
- Ask around, lol. I don’t know everything.

10. Topic: Final Readiness Checklist

- [ ] Checked off each topic
- [ ] Can write and explain the ACE equation without looking
- [ ] Can walk through a full blackstart / island restoration sequence
- [ ] Know voltage and power flow impacts of placing or removing devices and power lines into   and out of service operation
- [ ] Given a one line diagram, understand where faults are and what actions to take
- [ ] Completed practice exams under timed conditions
- [ ] Practiced for the reading marathon by setting aside time to read 
- [ ] As test preparation, methodically reviewed each topic in the checklist
- [ ] Trainer sign-off: ________________ Date: ________




Appendix - Test Information
Info
· In concordance with an operator mentality, this was copied in brevity from the NERC website’s certification documentation. It’s a good rule of thumb.
· For a deeper analysis, NERC has a further, yet vague, breakdown. 
· My question document will attempt to match questions with NERC’s more detailed subtopics. Rule of 77.
Exam Data
Exam Time: 3 hrs = 180 minutes
	Examination Title 
	Designation
	Total Questions 
	Scored Questions 
	Cut Score

	Reliability Coordinator
	RC
	140
	120
	92

	Balancing, Interchange, and
Transmission Operator
	BT
	140
	120
	92

	Transmission Operator
	TO
	120
	100
	76

	Balancing and Interchange Operator
	BI
	120
	100
	76



RC Exam Question Makeup

	Resource and Demand Balancing
	26

	Transmission
	27

	Emergency Preparedness
	12

	Emergency Response
	18

	Contingency Analysis and Reliability
	25

	Communications and Data
	12

	Total
	120



BT Exam Question Makeup

	Resource and Demand Balancing
	31

	Transmission
	28

	Emergency Preparedness
	12

	Emergency Response
	17

	Contingency Analysis and Reliability
	20

	Communications and Data
	12

	Total
	120



BI Exam Question Makeup

	Resource and Demand Balancing
	36

	Transmission
	12

	Emergency Preparedness
	12

	Emergency Response
	16

	Contingency Analysis and Reliability
	12

	Communications and Data
	12

	Total
	100



TO Exam Question Makeup

	Resource and Demand Balancing
	13

	Transmission
	29

	Emergency Preparedness
	10

	Emergency Response
	16

	Contingency Analysis and Reliability
	20

	Communications and Data
	12

	Total
	100





