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OBJECTIVES: 
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Matthew Davis ISi · ])ate: 

.1.1 Given C,PS No. 4303.01, state the symptom(s) for entering CPS No. 4303.01. 

09124/17 

11/16/17 

.1.2 Given CPS No. 4303.01, describe the Prompt Action to be taken when using CPS No. 4303.01. 

.1.3 Given CPS No. 4303.01, describe Technical Support Center (TSC) Actions when using CPS No. 
4303.01. 

.1.4 Given CPS No. 4303.01, describe Mitigating Strategies when using CPS No. 4303.01. 

a. Discuss dose concerns when performing CPS No. 4303.0lPOl 7 Spent Fuel Pool Makeup 
From Fire Protection . 

. 1.5 State Location and discuss the use of the following B.5.b equipment: 

a. Satellite Phones 
b. MABAS Radio 
c. Self.reading pocket dosimeter (SIPD I SRPD) 

.1.6 State the Location of B.5.b procedures . 

. 1.7 Discuss CPS No. 3822.04C003 Quarterly B.5.b. Equipment Checklist. 

SRRS 3D.126 I 3D.l l l: Retain approved DBIGs for life of plant OR for RP records the Life of Insurance Policy 
+ 1 Yr. May be retained in department for two years, then forwarded to Records Management. 
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Satisfactory performance for objectives will be demonstrated through written exam questions and may 
be administered as part of an end of course exam to evaluate retention of the objective based knowledge. 
80% is required to pass the exam. 

REFERENCES: (List the procedure/subject matter here. If not readily available through other means such as EDMS, 
include the revision number or date of the procedure.) 

I. CM-1, RCMT 577295-16, CPS will conduct training on the mitigation strategy 
procedures/guidelines 

2. SOER 10-2, Engaged, Thinking Organizations 
3. IER Ll-17-05, Line of Sight to the Reactor Core 

4. IER 11-3, Weaknesses in Operator Fundamentals 

5. CPS No. 4303.01, Extensive Damage Mitigation Guide 
6. 4303.0lFOOl, Extensive Damage Mitigation Guide Flowchart 

7. CPS No. 4303.0lPOOl, Containment Venting Without AC Power Available 

8. CPS No. 4303.01P002, Spent Fuel Pool Makeup From Containment Pool 

9. CPS No. 4303.01P003, Spent Fuel Pool Makeup From Suppression Pool 

10. CPS No. 4303.01P004, SRV Operation With External DC Power 

11. CPS No. 4303.0lPOOS, Emergency RPV Makeup From Cycled Condensate System 

12. CPS No. 4303.01P006, Emergency RPV Makeup From Makeup Condeqsate System 

13. CPS No. 4303.01P007, Emergency RPV Makeup From Fire Protection 

14. CPS No. 4303.01P008, Emergency Fire Protection System Management 

15. CPS No. 4303.01P009, Aligning External Power for CY and MC Pump Operation 

16. CPS No. 4303.0lPOlO, Emergency Makeup To The CY Tank 

17. CPS No. 4303.0lPOll, Spray Scrubbing and Control of Radioactive Material Runoff 

18. CPS No. 4303.01P012, Emergency Hotwell Makeup 

19. CPS No. 4303.01P013, RCIC Manual Operation Without DC Control Power 

20. CPS No. 4303.01P014, Emergency Drywell Flooding From Fire Protection 

21. CPS No. 4303.01P015, Emergency RPV Level and Pressure Determination 

22. CPS No. 4303.01P016, Emergency RCIC Tank Makeup From Fire Protection 

23. CPS No. 4303.0lPOl 7, Spent Fuel Pool Makeup From Fire Protection 

24. CPS No. 4303.01P018, ERO Activation During Extreme Damage Event 
' 
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25. CPS No. 4303.0IP019, Hydrogen Igniter Operation With External AC Power 

26. CPS No. 4303.0IP020, Emergency Confirmation of Reactor Scram 
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27. CPS No. 4303.0IP021, Invocation of 50.54(x) During an Extreme Damage Event 
I 

28. CPS No. 4303.0IP022, DC Power Strategies 

29. CPS No. 4303.01P023, Cross-Connecting Div 3 DG To Div 1(2) ECCS Electrical Busses 
30. CPS No. 4303.01P024, Manual Start of an Emergency DG with Loss of DC Power 
31. CPS No. 4303.01P025, Emergency Dg Operation With Alternate Cooling 
32. CPS No. 4303.0IP026, Emergency Containment Spray Makeup From Fire Protection 
33. CPS No. 4303.01P030, Portable John Deere B.5.b. Diesel Fire Pump Operation 
34. CPS No. 4303.01P031, Portable Floating Fire Pump Operation 
35. RP-AA-700-1228 . 
36. CPS No. 3822.04C003 

ATTACHMENTS: (List any additional attachments here. Copies of the attachments, other than the 
references, should be attached to the original of the DBIG for retention.) 
1. DB430301, DBIG- Extensive Damage Mitigation Guide, PowerPoint, Rev 005 

COMMITMENTS: 

1. None 
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I. INTRODUCTION 

A. Introduce yourself: 

I. Name 

2. Position/responsibilities 

3. . Background/qualifications 

B. Introduce subject matter 

1. Procedure title/subject matter: 

2. Basis for instruction·(check one) 

D New procedure/subject matter 

D Revised procedure/subject matter 

~ Existing procedure/subject matter review 

D Other: 
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Comments: NOTE: Comments section provided/or amplifying/clarifying remarks (such as new 
equipment, general aspects of a procedure revision, description of incident/deficient performance, etc.). 

3. Establish relevance, importance, and purpose of topic 

~ Off Normal procedure that addresses beyond design basis events 
~ February 25, 2002, Interim Compensatory Measures (ICM) Order to all Licensees following 

the events of September 11, 2001, as part of a comprehensive effort by the NRC, in 
coordination with other government agencies, to improve the capabilities of commercial 
nuclear reactor facilities to respond to terrorist threats. 

~ Section B.5.b. of the Order required licensees to develop specific guidance and strategies to: 
maintain or restore core cooling, containment, and spent fuel pool cooling capabilities using 
existing or readily available resources ( equipment and personnel) that could be effectively 
implemented under the circumstances associated with loss of large areas of the plant due to 
explosions or fire, including those that an aircraft impact might create 
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C. Present Objectives: (list below) 
.1.1 Given CPS No. 4303.01, state the symptom(s) for entering CPS No. 4303.01. 
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.1.2 Given CPS No. 4303.01, describe the Prompt Action to be taken when using CPS No. 4303.01. 

.1.3 Given CPS No. 4303.01, describe Technical Support Center (TSC) Actions when using CPS No. 
4303.01. 

.1.4 Given CPS No. 4303.01, describe Mitigating Strategies when using CPS No. 4303.01. 

a. Discuss dose concerns when performing CPS No. 4303.0lPOl 7 Spent Fuel Pool Makeup 
From Fire Protection . 

. 1.5 State Location and discuss the use of the following B.5.b equipment: 

a. Satellite Phones 
b. MABAS Radio 
c. Self reading pocket doseimeter·(SIPD I SRPD) 

.1.6 State the Location ofB.5.b procedures . 

. 1.7 Discuss CPS No. 3822.04C003 Quarterly B.5.b. Equipment Checklist. 
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II. DESCRIPTION OF PROCEDURE/SUBJECT MATTER 
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Instructions: Use a copy of the latest revision of the procedure(s)/subject matter for presentation of this 
section. Present the document covering it to the extent required to meet the objectives. Involve the 
trainees in discussion and questions to keep them active and interested. Provide adequate guidance to 
the instructor in this sedion for instructional activities and content to support achievement of objectives. 
Sufficient detail must be contained in this section such that there is repeatability of the instruction if the 
material is presented by an instructor other than the author. Scripted questions should be included in 
this section of the DBIG to support learning and to check for understanding. Add as many lines/pages 
as needed. In addition, if only select parts of the reference document are to be taught, indicate the items 
below. Consider addressing the following items in the training content as applicable: 

• Why is this task performed? 
• What does the task accomplish? 
• What is the importance of the task with respect to plant safety? 
• What are the consequences of performing the task incorrectly? 
• How will the plant respond? 
• What are the bases of pr.ocedure precautions, limitations and actions, and 

pre-requisites? 
• What steps are critical for completing the task correctly? 

Include Exelon Fundamentals and relevant OP EX including applicable SOER I 0-2 must-know OP EX in 
the training material content 

A. Overview of procedure ( discussion) 

1. The Extensive Damage Mitigation Guide (EDMG) follows the general format of an Off-Normal 
procedure, however it is only a guide, and the normal rules for verbatim procedure compliance do 
n<;>t apply. The individual in command and control must carefully select which actions to take 
based on actual conditions. 

2. The EDMG is designed for large-scale catastrophic events that can unfold in innumerable ways 
and damage states that are impossible to predict with certainty. The EDMG provides prompts for 
a few high priority tasks to be performed immediately after the event, and it provides a "toolbox" 
of TSC directed system configurations that utilize prestaged materials that are expected to survive 
the event. 

-3. The EDMG is subordinate to the EOPs and SAGs. The system configurations that the 
EDMG "toolbox" provides should be used to accomplish the objectives of the EOPs and 
SAGs. 

4. Some actions in the associated documents may need to be performed by persons that do 
not possess the formal qualifications for those acts due to limited resources and time 
critical nature of the tasks. For example, mechanical and electrical connections may be 
made by Operations personnel. 
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If a large scale catastrophic event is experienced it important to think about actions taken to 
stabilize the plant and notify others for assistance. This would apply SOER 10-2: 

- Workers did not fully understand or anticipate the effect of their actions. 

- Breakdowns in the fundamentals have contributed to these consequential events. 

B. Discuss the following areas of the procedure: 

1. Symptoms [1.1] 

2. PROMPT ACTION [1.2] 

3. TSC. ACTIONS [1.3] 

4. Mitigating Strategies [1.4] 

C. OPEX - Fukushima: On March 11, 2011, a severe 9.0 magnitude earthquake struck Japan 112 
miles (180 km) off the.coast of Fukushima. It caused the operating units 1 through 3 of 
Fukushima Daiichi to automatically scram on seismic reactor protection system trips. Units 4, 5, 
and 6 were already shut down for refueling and maintenance. The earthquake damaged 
switchyard breakers and distribution towers, causing a loss of all off-site electrical power sources 

· to the site. The emergency diesel generators automatically started and provided AC power to 
emergency systems. Shortly after the earthquake, a series of large tsunamis struck the six-unit 
Daiichi site. Some of the tsunamis significantly exceeded the assumptions used in determining 
the plant's design basis. Flooding disabled safety-related equipment, including emergency diesel 
generators, seawater pumps associated with the ultimate heat sink, and switchgear. Flooding also 
resulted in a complete loss of all AC and DC power at units 1 and 2, while Unit 3 retained 
limited DC power. One air-cooled emergency-diesel generator remained functional on Unit 6, 
and this diesel generator was used to stabilize units 5 and 6. Ultimately, losses of core cooling 
resulted in severe damage to three reactor cores, and hydrogen explosions damaged secondary 
containment buildings, contributing to an uncontrolled release of radioactivity and radioactive 
material. The event at Fukushima Daiichi was rated a level 7 on the International Nuclear and 
Radiological Event Scale (INES). The 1986 accident at Unit 4 of the Chernobyl Nuclear Power 
Plant was the only other nuclear accident to have a .level 7 INES rating. Full details of the event, 
including an event timeline, are provided fo INPO 11-005, Special Report on the Nuclear 
Accident at the Fukushima Daiichi Nuclear Power Station. 

III. REVIEW AND EVALUATION 

A. Summarize the training materials including major changes. 

B. Ask questions to assess student achievement of objectives. 

C. Reinforce the relevance, importance, and purpose of the topic. 

D. Ensure the trainees are aware how the objectives will be evaluated. 





In accordance with referenced plant procedures 
and training materials: 

1. Given CPS No. 4303.01, state the symptom(s) for 
entering CPS No. 4303.01. 

2. Given CPS No. 4303.01, describe. the Prompt Action to be 
taken when using CPS No. 4303.01. 

3. Given CPS No. 4303.01, describe Technical Support· 
Center (TSC) Actions when using CPS No. 4303.01. 
Given CPS No. 4303.01, describe Mitigating Strategies 
when using CPS No. 4303.01. 
a. Discuss Dose Concerns when performing CPS No. 

4303~01P017 Spent Fuel Pool Makeup from Fire 
Protection 
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In accordance with referenced pl.ant procedures 
and training materials: · 

s. State the Location and Discuss the use of the following 
B.5.b Equipment. 

a. Satellite Phones 
b. MABAS Radio 
c. Self Reading Pocket Dosimeters (SRPD/SIPD) 

6. State the Location of B.5.b. Procedures . 
7. Discuss CPS No .. 3822.04C003 Quarterly B.5.b. Equipment 

Checklist. 
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SOER 10-2 

. - -·· . - ··-·-···-----------~-----------

If a large scale catastrophic event is 
experienced it important to think about 
actions taken to stabilize the plant and 
notify others for assistance. 
- Workers did not fully understand or 

anticipate the effect of their actions. 
- Breakdowns in the fundamentals have 

contributed to these consequential 
events. 
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B.5.b INTRODUCTION 
- --- -----------------·----------

@ February 25, 2002, Interim 

0 

Compensatory Measures {ICM) 
Order to all Licensees. 

@ The ICM Order was issued 
following the events of 
9/11/2001, as part of a 
comprehensive effort by the NRC, 
in coordination with other 
government agencies, to improve 
the capabilities of commercial 
nuclear reactor facilities to 
respond to terrorist threats. 





o No warning 

LOSS OF: 
o AII AC & DC 
o MCR access 
o Equip/supplies in MCR 
o Access to Control Building 
o all MCR personnel 
o Minimum site staffing 
y Other on-site control rooms and 

personnel in separated buildings 
are unaffected 



o Operators not normally located in the 
CB/MCR assumed to be available for 
EDMG implementation 

o Actions taken by non-licensed 
personnel, i.e. NEO 

Level of training on implementing 
procedures/guidance consistent with: 
o SAMG-type actions 
o utility commitments made under 

B.5.b Phase 1 









3.2 

3.3 

3.4 

3.5 

CPS 4303.01 

Extensiv,e Damage Miti'gation Guide 

Minimum Staffing personnel muster in the Outage Control Center, 3 rd floor 
Adm:instration Building, if accessible. 

Identify/establish iindividual in command and control. 

c::...= Consider ANY Operations Personnel fi rst. 

Establish a .means of communication wit h offsite authorit ies and site personnel. 

G...,,, Refer to Attachment 3, Communication Capabilities. 

Contact Security Centra l Alarm Station at 2941 to coordinate Operations/Security 
response. 

~-= Contact Secondary Alarm Station at 2943 or Security Captain at 2940 or 5313 if 
no answer at the Cent ral Alarm Station. 

Notify the 911 dispatcher of a large scale fire/medica l/security emergency. 

Activate the ERO at the Site Area Emergency level per 4303.01P018. 

D 

D 

D 

D 

D 



CPS 4303.01P018 

ERO Activation Durin,g1 Extrem,e Damage Event 

1.2.1 

1.2.2 

1.2.3 

1.2.4 

LaSalle Event 

IF Contacted by LaSalle County Station to 'Activate the ERO Notification 
System for LaSalle County station' 

THEN Attempt to obtain tJhe following information: 

Date / Time of call: 

Name / organization of caller : 

U2 

What was power of each unit at time of ·event U1: __ 

What is power of each unit at t ime of call: U1: __ 

Describe extent of dama.ge: 

What is your call-back number : 

I mmediately notify the Shift Manager 

U2 

Activate the "ERO Response Required" steps for LaSalle per EP-AA-112-100-F-
06, Midwest ERO Notification or Augmentation 

Transmit EP-MW-114-100-F-01, Nuclear Accident Reporting System (NARS) 
Form with an 'Accident Classified Time' as the t ime call was received In 1.2.1. 
Template of NARS in located Q:/Plntstff/ OPS/B.5.b/ LaSalle Event 

D 

D 

D D 

D 

D 



CPS 4303.01 

Extensive Damage Mitigatio,n Gui'de 

Confirm Reactor Trip per 4303.01P020. 

3.8 Confirm automat e start of RCIC. 

D Loca lly verify ROC pump is operating by indications of discharge pressure or 
flow at the RO C room or Remote Shutdown Panel or turbine o erating. ~---

3.9 

3.11 

IF RCIC did not start, 

THEN Manually start and control ROC per 4303.01P013. 

Determine status of Spent Fuel Pool (SFP) level or leakage from the SFP and need 
to init iate makeup flow to the SFP. 

Delaying may result in radiation levels that prohibit access to the areas. 

Refer to Spent Fuel Pool Cooling Strategies below. 

Perform init ial damage assessment using Attachment 1 and Attachment 2. 

~ Highest priority should be given to the following: I 
1) Cont rol Building 800' elevat ion 3) Conta inment Structure 

2) Auxiliary/ Fuel Bui lding 4) Turbine Building 

D 

D 

D 



Operators did not have reactor water leve l indicat ion in the cont rol room and were una ble to verify the injection of wate r 
11-M ar 2102 into the re.actor us ing RCIC. The opera tors notified t he gove rnment of t he potent ial fo r water level to lower to the top of 

act ive fu el (TAF) .. 

12-Mar 0030 The government confirmed the evacuatio n ,of t he populatio n wit hin 1.9 miles (3 km ) was completed. 

U-Mar 

Wearing breathi ng protection and boots, workers attempted to ve rify t he condit ion of RCIC, but field condit ions made 
t his very difficu lt. Work that wo ul d norma lly take approximately 10 minutes required more t han one hour to complete . 
At around 0100, o perato rs went to t he RCIC room . The room was da rk, and t he wate r level in t he room came nearly to 
the top of the worke rs' boots , so t hey t urned back without getting close e no ugh to check system operation. Howeve r, 
they could hear fai nt meta Hie sounds, indicating t he system was operating. Because of t he lack of communicat ions 
methods t he wo rkers had to return to t he cont ro l room t o re ort t heir fin dings. 

Reactor Isolation pump stops 

+ 1'1.3. ·16:36 in Unit 1 
(Batteriies e1mpty) 

+ 14.3. 13:25 .in Unit 2 
(Pump failure) 

+ 1: 3.3. 2:44 in Unit 3 
(Batteries empty) 





4.1 General Instructions 
o 10CFRS0.54(X) 
o EAL/E-PLAN 
o All SAGs/EOPs/ONs 
o 4303.0lFOOl 



Core Cooling Response Strategy -~ 
0 

0 

0 If CIC did nots a ~en use 103. 1 13 o manually start and c niol I 

Initial Damage Assessment 
~- --~ 

0 enom1 in·· darna~e assessment using 0)3. 1 Attacnm 1. 

Highest priortfy should be given to the following: 

1) Control Bui! ing ~ evatioo 3) Containment ctu e 

2) uxma~ uel Buildlng 4) Tu lne Builaing 



Security/Medical 
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Two 3 inch fire ---~---­

1 E 12-F028A(B) hoses 1 CY045,(4i6) 11 E 12-IF063A(B) 

1 E12-F027A(B) 1 E 12-F029A(B) 
-...r-~"4-~----,r-~~~...:.._,--~~~~......[)<.1,..,.,......;...~ L......a......,,,.... RPV 

....__........., ... FW 1E1.2-F042A(B) 

RHR Pllmp 1 E12-F024A(B) 1 E 12-F053Ai(B) 

o onta1nment pray using an externa 
water and valve motive power source -
4303.01P026 

o Hydrog~n Mixer operation using an 
externci:I motive power source 

l' 

4303.01P029 
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Source Flowpath Procedure 
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11-Mar 

11-Mar 

TEPCO again entered the emergency plan in accordance with Article 15, paragraph 1 of the Nuclear Disaster Law because 
1636 operators concl uded they could not determine reactor water level and the status of injection into the reactor. The 

government was notified at 1645. 

Temporary batteries and cables were gathered and carried to the units 1-2 control room. After confi rming the wiring 
layout using drawings, batteries were connected to instrument panels. The top priority was to verify the status of water 
injection into the RPV, so efforts were focused on connecting batteries to t he DC-powered reactor water level indicator. 
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Suppression Pool 
I 

Fire Protection 
I 



Reactor Cavity 
1FC003A 

Cnmt Pool 
1 IFC007 1 FC008 1 IFC012A 

1FC012B 

Spent Fuel Pool 

FC Pumps -•'4- -1~w-~, ----1 
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Strategy Procedure 

Restore DC Power 4303.01P022 
I 

Cross-Connecting Div 3 DG To Div 1(2) 4303.01P023 
ECCS Electrical Busses 

Manual Start of EDG with no DC 4303.01P024 

Emergency DG operation with 4303.01P025 
alternate cooling 
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Strategy Procedure 

Restore DC Power 4303.01P022 

Cross-Connecting Div 3 DG To Div 1(2) ECCS 4303.01P023 
Electrical Busses 

Manual Start of EDG with 4303.01 P024 
no DC 

Emergency DG operation with 4303.01P025 
alternate cooling 
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In accordance with referenced plant procedures 
and training materials: 

1. Given CPS No. 4303.01, state the symptom(s) for 
entering CPS No. 4303.01. 

2. Given CPS No. 4303.01, describe the Prompt Action to be 
taken when using CPS No. 4303.01. 

3. Given CPS No. 4303.01, describe Technical Support 
Center (TSC) Actions when using CPS No. 4303.01. 

4. Given CPS No. 4303.01, describe Mitigating Strategies 
when using CPS No. 4303.01. 
a. Discuss Dose Concerns when performing CPS No. 

4303.01P017 Spent Fuel Pool Makeup from Fire 
Protection 



In accordance with referenced plant procedures 
and training materials: 

s. State the Location and Discuss the use of the following 
B.5.b Equipment. 

a. Satellite Phones 
b. MABAS Radio 
c. Self Reading Pocket Dosimeters (SRPD/SIPD) 

6. State the Location of B.5.b. Procedures 
7. Discuss CPS No. 3822.04C003 Quarterly B.5.b. Equipment 

Checklist. 
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6 . Decision-making 
Under Stress 



Responding to BDBEEs 

...... " 

l»YERSE AM> 
FUXJatJE COl"ING 
STRA1EGD Cn.EO 
UCP\P!Uffl\noll! GUIPE 



Responding to BDBEEs 



Responding to BDBEEs 



Content of This Course 
This training will include the following: 

• The conditions for which FLEX is designed to protect our plants. 

• How the FLEX guidelines fit into existing plant procedures for dealing 
with emergencies. 

• How long it will take to receive requested equipment or resources from 
either the National SAFER Resource Centers (NSRCs) or other utilities 
and stations. 

• How you 1 as a leader, can help reduce the stress workers feel when 
responding to a beyond-design basis event. 

• What you can do to minimize the negative impact of stress on the 
decisions you make. 

Follow the "Additional Readingn link above for: 

• Course learning objectives 

• FLEX-related reference documents 

As you complete each section of this course, a checkmark will appear at -
the top of the page on the appropriate tab. 



1. Introduction 



Extended Loss of AC Power 

FLEX is being implemented specifically to 
mitigate the effects of an ext,ended loss .of AC 
power (ELAP). 

An ELAP is a loss of off-site power (LOOP) AND 
a loss of station AC power sources resulting in 
a station blackout (SBO) where: 

• all AC power sources with the exception of 
station batteries and inverters are lost, AND 

• the loss of AC power will extend beyond the 
time when unit batteries can supply 
sufficient power to maintain key safety 
functions. 



Extended Loss of AC Power 
Click each number for more information . 

D 

loss of off-site power 
(LOOP) and 

station AC power 
T=O 

D 
ELAP is 

declared 
I 

• (SBO Coping Period) 

Station batteries 
can no longer 

support key safety 
system O[)eration 

Key safety systems 
operate from D 

power by FLEX 



Extended Loss of AC Power 
Click each number for more information. 

l oss of off-site power 
(LOOP) and 

station AC power 
T=O 

• ELAPis 
declared 

I 

Station batteries 
can no long1er 

support key safety 
system operation 

I 

·-------• 8 ~ Key safety systems 
(SBO Cop ing Period) i operate from D 

power by FLEX 
equipment 

1. No specific event is assumed by t he FLEX strat egies. I nstead , it is assumed t hat any 
beyond desig1n bas:is external event (BDBEE) will r esult in an extended loss of all AC 
power (EtAP) and the loss of normal access to t he plant 's ultimat e heat sink. Other key 
assumptions relate to the plant 's operating history ,and conditions at the time of the 
P.VP.nt an rl oth P.r r.onditions r e lr1t,ed to t he P.VP.nt it sP. lf _ 



Extended Loss of AC Power 

Click each number for more information. 

Loss of off-site power 
(LOOP) and 

station AC power 

T-0 

• ELAP is 
declared 

• (SBO Coping Period) 

Station batteries 
can no ]anger 

support k,ey safety 
system operation 

Key safety systems 
operate from D 

power by FLEX 
equipment 

2. An ELAP is declared when :it has been determined that power will be unavaflable 
beyond the time that key safety functions can be maintained by station batteries. 



Extended Loss of AC Power 
Click each number for more information . 

• 
Loss of off-site power 

(LOOP) and 
station AC power 

T-0 

• ELAPis 
declared 

I 

I 

I 

Station batteries 
can no longer 

supp'Ort key safety 
system OP.eration 

D Key safety systems 
(SBO Coping Period) operate from D 

power by FLEX 

3. The "SBO coping period'' is the period of time that station batteries can maintain key 
safety functions operational. 



Extended Loss of AC Power 
Click each number for more information . 

• 
loss of off-site powe:r 

(LOOP) and 
station AC power 

T=O 

D 
ELAP is 

declared 
I 

I • (SBO Coping Period) 

Station batteries 
can no longer 

support key safety 
system O.P.eration 

Key safety systems 
operate from D 

power by FLEX 
equipment 

4. ELAP is defined as a station blackout (loss of off-site and on-site AC power sources) 
that will last beyond the time where unit batter'es can provide power to support key 
safety functions. FLEX strategies are intended to be impl.emented prior to depleting the 
station batteries .. 



Extended Loss of AC Power 

An ELAP will result in:. 

• a loss of all plant auxiliaries not supplied by 
battery power. 

• degradation of p1fant lightingr ventifationr 
and communications. 

• depletion of station batteri'es at a rate 
based on load. 

• a loss of normal access to the ultimate heat 
sink (the heat sink remains intact but the 
motive force to provide flow from it is lost 
with no prospect for recovery). 



FLEX Strategies Assumptions 

Assumptions going into FLEX Strategies include: 

Click on each link below to see the associated assumptions. 

• In itia I plant conditions 

• Initial event conditions 

• Reactor transient bounding conditions 

• Sources of reactor coolant inventory toss 

• Spent fuel pool conditions. 

• Instrumentation and controls 

• Event response actions 

Reference NET 12-06 Section 3. 2.1 



-----------------------

Initial Plant Cond1t1ons . 

• The reactor has been at 100% power for 100 days up until the event 
or shortly before the event. 

• At the time of the event, reactor and supporting systems were within 
normal operating ranges for the plant condition. 

• All plant equipment is operating, in standby or available as described 
in the plant design and licensing basis. 

---- ------------------

Reactor Transient Bounding Conditions 

• The reactor automatically tri ps as designed. 

• The main steam system decay heat removal functions as designed. 

• Primary relief valves operate in a normal manner. 

• No other fa ilures, other than those causing the ELAP/ LUHS event, 
occur. 

The Event 
• No specific initiating event is used. 
• No addit ional events, including security events, or failures occur immediately 

prior to or during the event. 
AC Power 
• A LOOP affecting all units (no prospect for recovery for an extended period). 
• All installed on-sit e ac power and 580 alternate AC power are assumed not 

available and not imminently recoverable. 
• Installed electrical distribution system, including inverters and battery 

chargers, remain available provided they are protected. 
Cooling Sources Available (if contained in robust structures) 
• plant makeup water tanks and systems. 
• the ultimate heat sink 
• the fire protection system ring header as a water source 

'------------------~ Available Equipment (if stored in robust structures) 

• Fuel for FLEX equipment 
• Permanent plant equipment. 
• Other equipment 

- portable ac power sources 
- back up de power 
- spare batteries 
- equipment for station blackout and advanced accident mitigation (B.5.b). 



Sources of Reactor Coolant Inventory Loss 

Normal system lea kage 

Losses due t o letdown system operation 

Losses due t o reactor coolant pump seal leakage based on design 

Losses due t o BWR recircu lation pump sea l leakage 

BWR inventory loss due to operation of stea m-driven syst ems, safety 
relief va lve (SRV) cycl ing, and reactor pressure valve (RPV) 
de ressurization. 

----------------------------
Instrumentation and Controls 

Min imum set of parameters to be monitored/ contro lled has been 
determined. Typical ly t hese are : 

PWRs 
St eam generator (S/ G) level & pressure 
Reactor coolant system (RCS) pressure & tempera tu re 
Conta inment pressure 
Spent fuel pool level 

BWRs 
React or pressure vessel (RPV) level and pressure 
Containment pressure 
Suppression pool level and temperature 
Spent fuel pool level 

Spent Fuel Pool Conditions 

All boundaries of the spent fuel pool (SFP) are intact. 

• Any sloshing t hat may occur does not preclude access to the SFP 
area. 

SFP cooling system and piping is intact. 

SFP heat load is at the design maxim um. 

------------------------------
Event Response Actions 

Response actions will be prioritized based on avai lable equipment, 
resources, and time const ra ints. The in itial coping response actions will 
be perform ed by avai lable site personnel post -event. 



1Know]edge Check l 

An extended loss of AC power (ELAP) is differ,ent from a loss of off-site power (LOOP) 
in which of the following ways? 

Check all that apply and then click the Check Answer button. 

D The duration of an ELAP can be longer than the licensing basis coping capability of 
the plant and by definitionr a LOOP cannot. 

D In addition to losing off-site power, in an ELAP, on-site ac power is also lost. 

D An ELAP assumes that AC power will not be restored until the SBO coping period 
is exceeded. 

D An ELAP causes all AC and DC power to be, lost but a LOOP only assumes AC 
power is lost. 

,--------
1 Check Answer 



Knowledge Check 1 

An extended loss of AC power (ELAP) is different from a loss of off-site power (LOOP) 
in which of the foUowing ways? 

Check all that apply and then click :the Check Answer button. 

D The duration of an ELA.P can be longer than the licensing basis coping capability of 
the plant and by definition, a LOOP cannot. 

~ In addition to losing off-site power, in an ELAP, on-site ac power is also lost. 

~ An ELAP assumes that AC power will not be restored until the SBO coping period 
is exceeded. 

D An ELAP causes all AC and DC power to be lost but a LOOP only assumes AC 
power is lost. 

-- - ~ 

Check Answer 

That's correct. An ELAP assumes that both off-site and on-site AC 
power sources are lost and that neither will be restored in a short 
time. A loss of off-site power (LOOP) only assumes that off-site AC 
sources are lost but that on-site AC sources are still available. There 
are no specific assumptions in a LOOP related to the length of time the 
nnwPr will rpm;:iin I m;:iv;:iil.:1hlP 



Knowledge Check 2 

One assumption of the FLEX strategies is that an ELAP: 

Check the correct answer and then click the Check Answer button. 

0 will only affect one unlt of a multi-unit site at a time, 

0 will affect all auxiliary loads 

0 will result in a loss of normal access to the ultimate heat sink 

0 batteries will deplete based on the maximum calculated safety system load 

-- ---
: Check Answer 



Know.ledge Check 2 

One assumption of t he FLEX strategies ~s that an ELAP: 

Check the correct answer and then click the Check Answer button. 

0 wUI only affect one unit of a multi-unit site at a t ime 

0 will affect a.ti auxiliary loads 

@ will result in a loss of normal access to the ultimate heat sink 

0 batteries will deplete based on the maximum calculated safety system 1oad 

~------
Check Answer 

That's correct. An ELAP assumes that normal access to the 
ultimate heat s ink will be lost. It also assumes that ALL plants 
on a multi-plant site are affected and that station batteries 
will deplete at a rate based on the load they actually carry. 



Know)edge Check 3 

Select aJI of the followjng that reflect assumed initial plant conditions for the FLEX 
strategies. 

Check all that apply and then click the Check Answer button. 

D Reactor operated for 100 days at 1000/o power just prior to the event. 

D The reactor core is near end-of-life. 

D Only safety-related systems are operaUonal. 

D All plant equipment is normally operating or available in its design standby state. 

0 
Reactor system temperatures are high in the operating band and pressures and 
levels are l~w in the operating bands. 

0 Reactor and supporting systems are within normal operating ranges for 
temperature, pressure, and level. 

D The plant is on shutdown cooling. 

1 Check Answer 



Knowledge Check 3 

Select a II of the following' that reflect assumed initial plant conditions for the FLEX 
strategies. 

Check all that apply and then click the Check Answer button. 

~ Reactor operated for 100 days at 100°/o power just prior to t he event. 

D The reactor core is near end-of-l ife. 

D Only safety-related systems are operational. 

~ Ari plant equipment is normally operating or available in its design standby state. 

0 
Reactor system temperatures are high in the operati ng band and pressures and 
levels are low in the operating bands. · 

~ Reactor and supporting systems are within normal operating ranges for 
temperature, p -- · --.J 

1 
-• 

That's correct, the assumptions are that the plant operated for 100 
D The plant is on days at 100°/o power up until or just before the event and that at the 

r Check Answer 

time of the event, all systems were operating by design and 
parameters of the reactor and support systems were within their 
normal ranges. 



Knowledge Check 4 

Which of the following reflect assumed initial event conditions for the FLEX strategies? 

Check all that apply and then click the Check Answer button. 

D A design-basis tornado struck the station causing a loss of off-site power and 
damage to the emergency diesel fuel oil storage tank. 

D No specific event is identified as the cause of the event. 

D Damage to the station inverters causes the availabmty of AC power from the 
station batteries to be lost. 

D Other events may occur immediately prior to or during the event if they are 
within the des·ign basis of the plant. 

D Permanent plant equipment within robust structures is available. 

D Motive force for flow from the ultimate heat sink is lost. 
D 

Cooling and makeup water in robust systems or structures are available. 
·-----

Check Answer 



Know)ed·ge Check 4 

Which of the following reflect assumed initial event conditions for the FLEX strategies? 

Check all that apply and then click the Check Answer button. 

D A design-basis tornado struck the station causing a 1:oss of off-site power and 
damage to the emergency dieset fuel oil st orage tank. 

~ No specific event is identffied as the cause of the event. 

D Damage to the station i nve:rters causes the availability of AC power from the 
station batteries to be lost. 

D Other events may occur immediately prior to or during the event if they are 
within the desi · · 

~ Permanent pla 
~ 

Motive force fo 
~ 

Cooling and m 

That's correct, no specific initiating event is used. The initial condition 
is assumed to be a LOOP resulting from an external event with no 
prospect of recovery for an extended period. In addition, all installed 
sources of on-site AC power are assumed to not be available. Station 
batteries remain available. Cooling and makeup water inventories 
contained within robust structures remain available. The motive force 
for flow from the ultimate heat sink is lost with no prospect of 
recovery. 



Key Points/ Summary 

An ELAP is a loss of off-site power (LOOP) ANO a loss of station AC power sources 
resulting in a station blackout (SBO) where all AC power sources with the exception of 
station batteries and inverters are lost, AND the loss wiJI extend beyond SBO coping 
period. 

The SBO coping period is the period of time key safety functions can be maintained by 
the stabion batteries during a station blackout. 

An ELAP is declared once it is determined that AC power will be unavai lable beyond 
the station 1s SBO coping pert,od. 

An ELAP will result in: 
• a loss of aU plant auxiliaries not supplied by battery power 
• degradation of plant 'lighting, ventilation, arid communications 
• depletion of station batteries -at a rate based on ,load 
• a loss of nomal access to the ultimate heat sink 

Assumptions going into FLEX Strategies include conditions related to the plant, event., 
reactor transient, reactor coolant losses, spent fuel poot and instrumentation and 
controls as well as actions taken in response to the event. 



1. Introduction 

3. FLEX's Reiatfon to 
Station Procedures 



FLEX's Relat·onship to Stat·on Procedures 



FLEX's Relat·onship to Stat·on Procedures 
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FLEX Guidance Integration 

Now let's look at how FLEX guidance is 
integrated into existing plant procedures. 

Arst, we'll look at the protections provided 
by existing procedures. This diagram shows 
the typical plant operating procedure 
hierarchy. Each set of procedures in the 
hi'erarchy has a goal. 

Click on each procedure level for more 
information. 

Types of 
Procedures 

AOPs 

Functions Performed 
by Procedures 

Fuel Damage 
Mitigation 

Emergency 
Operations 

Abnorma l 
Operations 

Alarm 
Response 

Normal 
Operations 



FLEX Guidance Integration 

Now let's look at how FLEX guidance is 
integrated into existing plant procedures. 

Arst, we'll look at the protections provided 
by existing procedures. This diagram shows 
the typical plant operating procedure 
hierarchy. Each set of procedures in the 
hierarchy has a goal. 

C(ick on each procedure level for more 
information. . h 
• SAMGs- mitigate fuel damage m t e 

event that key safety functions are not 
maintained or restored. 

• EOPs- return the plant to a safe 
condition from a design basi's accident. 

• AOPs or ARPs- restore the plant to 
normal operating conditions. 

• OPs- maintain the plant in normal 
operating conditions. 

Types of 
Procedures 

AOPs 

Functions Performed 
by Procedures 

Fuel Damage 
Mitigation 

Emergency 
Operations 

Abnorma l 
Operations 

Alarm 
Response 

Normal 
Operations 



FLEX Guidance Integration 

Current 
Types of 

In existing procedure structures, entry Procedures 
into specific procedure types and 
transitions from one procedure type to 4 .. 
another are based on plant conditions and f/J 
provide functional integration of the Q) 
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FLEX Guidance Integration 

The FLEX strategies are designed to 
protect the fuel by enabling a plant to 
cope with the consequences of a 
BDBEE. Guidance for implementing 
FLEX is either incorporated dire.ctly into 
AOPs and EOPs or those procedures wilJ 
direct the use of FLEX through FLEX 
Support Guidelines (FSGs). The FSGs 
are impl,emented without exiting the 
controlling procedure. 

If fuel damage does occur, station­
specific SAMG strategies wiU be 
implemented. A1though not specifically 
incorporated into the SAMGs, the 
capability provided by FLEX equipment 
will provide support to implementing 
SAMG strategies ano 'returning the plant 
to a safe condition. 
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Knowledge Check 5 

Whtch of the following are true statements regarding the implem.entaUon of FLEX? 

Check all that apply and then click the· Check Answer button. 

D When implemented, FLEX guidance becomes the controlling document for 
responding to an event. 

D FLEX guidance is implemented in parallel with the station's procedures for 
abnormal and emergency operations and response. 

D FLEX guidance supports only the EOP strategies. 

D Station operating procedures such as AOPs and EOPs direct the implementation 
of FLEX when appropr"ate. 

~-
Check Answer 



IKnow]edg-e Check 5 

Which of the following are true statements regarding the implementation of FLEX? 

Check all that apply and then click .the Check Answer button. 

D When implemented, FLEX guidanoe becomes the controJling document for 
responding to an event. 

~ FLEX guidance is implemented in parallel with the station's prooedures for 
abnormal and eme.rgency operations and response. 

D FLEX guidance supports only the EOP strategies. 

~ Station operating procedures such as AOPs and EOJ>s direct the implementation 
of FLEX when appropriate. 

- ----· 

Check Answer 
That's correct. FLEX is used as d·rected by, and in parallel 
with, station operating procedures. 



Key Po'ints / Summary 

In this section you learned: 

• FLEX provides defense in depth to prevent fuel damage. By maintaining the critical 
safety functions of core cooling and fuel pool cooling, FLEX wHI help a plant to avoid 
the need to tmplement the SAMGs. 

• Guidance for implementing FLEX is incorporated directly into the operating 
procedures or is provided in support procedures called FLEX Support Guidelines 
(FSGs). Like other support procedures, the FSG are implemented without exiting the 
controlling operating procedure. 

• Although FLEX is not incorporated into the SAMGs, FLEX equipment can be used to 
support the im pJementation of the SAM Gs. 



1. Introduction 



Acqu·ring Equ·pmen,t and Resources 



FLEX Equipment 
A primary function of FLEX is to ensure that equipment needed to support the 
operation of key safety functions is available. Some FLEX equipment is stored 
on-site and some is stored at National SAFER Resource Centers (NSRCs). 
Installation of on-site FLEX equipment wil l begin once an ELAP is declared. 
Additional and redundant equipment from the NSRCs will be delivered later. 

Acquisition of FLEX equipment: 

Each NSRC has five sets of FLEX equipment. Typically four sets are available 
for site support and one is out of service for scheduled maintenance. 

Each station has a SAFER (Strategic Alliance for FLEX Emergency Response) 
response plan, referred to as a " playbook" that, among other things, lists all 
equipment that the NSRC will deliver to the site. The NSRC has a list of the 
equipment in each site's playbook as wel l. 

• The purpose of the equipment is to provide electrica l power and pumping 
capacity, and other resources as needed, to ensure that key safety functions 
(core cooling, spent fuel pool cooling and containment integrity) are 
maintained. 

Equipment to support personnel habitability such as venti lation and lighting is 
included as well. 

Other FLEX Resources 

On-site diesel fuel t ransfer 

Air lift fuel conta iners 

• Portable diesel fuel tanks with pumps 

• Portable exterior lighting 

:. "'· 

FLEX Hab1tab1hty 

Mobile borat ion 

RO unit/water purification 

Water storage 

Portable air compressor 

Ventilation fans 

4KV to 6. 9KV step-up transformer and cables 

480 VAC to 600 VAC step-up transformer & cable 

Extra lMW 4160 VAC generators and cables 

Portable 
submersible pump 

2500/SOOOgpm 
suction booster 
pumps 

FLEX Power Sources 

Med ium volt age generators 

-4160 VAC generators 

Low voltage generators 

- 480 VAC generators 

Distribut ion transformers 

-4160 VAC electrical dist ri bution 
breakers & cable 

- Standard cable and electrical 
connections 

FLEX Pumping Capab1ht1es 

High pressure injection pumps 

(1500psi/60gpm) 

Low pressure/medium flow pumps 

(150psi/2500gpm) 

SG Makeup/RPV Makeup Pump 

(SOOpsi/SOOgpm) 

Low pressure/high flow pumps 

(150psi/5000gpm) 

Standard hoses, mechanical 
connections & modules -



Timeli1ne for NSRC Equipment Delivery 

Click on each t ime button to learn more 

Request Transport 
for FLEX arrives at Equ-pment First 

equipment NSRC arrives at delivery of First FLEX All 
made to NSRC staging site staging FLEX equipment equipment 

NSRC staffed area equipment operational delivered 

:::::2 hrs ~ 3 hrs ~9-18 hrs ~22 hrs ~ 24 hrs ~72 hrs 

Event Time 
occurs 



Resources from Others 

Emer:gency response support from other 
utmties or vendors can also be ,made 
available to a station. These requests wm 
usually be made through INPO. 

• Upon notification of an event, the INPO 
Industry Response Center (IRC) wrn 
activate. 

• IRC staffing is similar to that of site EROs 
and jndudes an Emerg:ency Director, 
Operations, Technical, Radiation 
Protection, and Logistics Coordinators and 
others. 



Resources from Others 

Resources available from other stations and vendors during a beyond-design-basis 
externa l event m ight include: 

• Physical resources·: 

- plant or system specific parts or components held by other utiUties/stations 

- additional FLEX-related equipment beyond that held by the NSRC 

- unjque equipment available only from vendors 

• Technical/operational assistance : 

- engineering design and evaluation assistance 

- maintenance or labor support 

- radiolog.icaf protection support 

• Although no specific t imeline for delivery of resources from other utilities or vendors 
exists, all nuclear faci'lity operators have committed to provide assistance to any 
station challenged beyond the capabilities of its on-site em,ergency response 
organ ization . 



Knowledge Check 6 

Which of the following are examples of FLEX equipment and resources provided 
by an NSRC? 

Check all that apply and then click the Check Answer button. 

D Portable decontamination buildings 

D Vans and busses for transporting station personnel on and off site 

D 4160 VAC generators 

D High pressure injection pumps 

D Labor services to assist in routine plant activities 

D lighting towers 



Knowledge Check 6 

Which of the following are examples of FLEX equipment and resources provided 
by an NSRC? 

Check all that apply and then click the Check Answer button. 

D Portable decontamination buildings 

D Vans and busses for transporting station personnel on and off site 

~ 4160 VAC generators 

~ High press-ure injection pumps 

D Labor services to assist in routine plant activities 

~ -----------------Lighting towers That's correct. NSRCs provide equipment for cooling the reactors 

-----
Check Answer 

and spent fuel pools and maintaining ,containment integrity. 
Generators, injection pumps, and lighting towers support 
maintaining those functions. The NSRCs do not provide labor 
services other than those specifically associated with setting up 
and starting FLEX equipment. Decontamination buildings and vans 
and busses for personnel transportation are outside the scope of 
on, ,inmont- nrnuirlorl hu t-ho J\!C::Drc 



Knowledge Check 7 

A request for FLEX equipment 
was made to the NSRC. Drag 
each activity into the box that 
reflects the timeframe it 
should be complete. Then click 
the Check Answer button. 

I Check Answer--

Request fo r 
FLEX equipment 
made to NSRC 

Time 

0-4 hrs S-18 hrs 

Trans.port 

a~fu~~ 

Equ lpment arrilf@s at 
Site! 

staging: 
area 

19-24 hrs 25-72 hrs 



That's correct. The key 
activities to note are that the 
first FLEX equipment should 
be operational within 24 hrs. 
and the remaining should be 
on-site within 72 hrs. 

I Check Answer-

/ - Transport 

Knowledge Check 7 

ar~~~ 
Equipment arrives at 

Request for 
FLEX equipment 
made to NSRC 

Time 

0 -4 hrs 

site 
5taglng 
area 

S-18 hrs ., 19-24 hrs ., 25-72 hrs 



Knowledge Check 8 

When resources or support from other utilities or stations are requested, the 
requesting station should expect them to arrive within how many hours of the 
request? 

Check the correct answer and then cfick the Check Answer button. 

0 Within 8 hours of the request 

0 Within 12 hours of the request 

0 Within 24 hours of the request 

0 Within 72 hours of the request 

0 No pre-established time commitment 

-- ~ - -~--

Check Answer 



Knowled,ge Check 8 

When resources or support from other utilities or stations are requested, the 
requesting station shou Id expect them to arrive within how many hours of the 
request? 

Check the correct answer and then click the Check Answer button. 

0 Within 8 hours of the request 

0 Within 12 hours of the request 

0 Within 24 hours of the request 

0 Within 72 hours of the request 

@ No pre-established Ume commitment 

That's correct. All utilities agree to help one 
another in a significant event but there is no 
time requirement for responses. 



Key Points/ Summary 

In this section you learned: 

• The types of equipment provided by the :NSRCs include equipment for: 

- generating power 

- moving water 

- m1aintaining habitability 

- other functions such as storing,, treating and borating water, providing 
compressed air, heat exchange, and flood protection 

• One telephone call starts FLEX equipment moving from an NSRC to a 
station . The first equipment should be on-s'ite and operable wrthin 24 
hours of the call . All FLEX equipment ·can be expected to be on~site within 
72 hours of the call. 

• All nuclear facHity operators have committed to provide assistance to any 
station challenged beyond the capabilities of its on-site emergency 
response organization. This assistance is normally requested through 
INPO . 



1. Introduction 



Minimizing Worker Stress 



Minimiz·ng Worker Stress 



Prep,aring for Potential Events 

Managers and supervisors can help better 
prepare workers to deal with the stress 
associated with significant events by doing 
the following : 

• ensuring that emergency roles, 
responsibilities, and functions ar,e dearly 
understood 

• ensuring that workers are trained on 
their emergency functions 

• ensuring workers have a clear purpose 
and goals and strat eg:ies to achieve 
those goals 

• encouraging and expecting workers to 
watch out for each other 



Preparing for Potential Events 

Managers and supervisors can help prepare workers to deal with the stress by 
ensuring they know the signs of stress: 

• limited attention span and difficulty 
concentrati'ng 

• difficulty remembering instructions 

• disorientation or confusion and difficulty 
communicating thoughts 

• inability to engage in problem-solving and 
difficulty making decisions 

• inability to relax when off duty 
• loss of objectivity 

• becoming easily frustrated 
• unnecessary risk-taking 
• being uncharacteristically argumentative 

• refusal to follow orders or to leave the 
scene 

• tremors/headaches/ nausea 
• colds or flu-like symptoms 
• tunnel vision/muffled hearing 

• difficulty maintaining balance 

• unusual clumsiness 



Managing Stress During an Event 

Manage.rs and supervisors can assist 
workers with managing stress by: 

• observing workers and assessing them: 
for symptoms of stress regularly 

• addressing indications of stress as soon 
as possible 

• rotating workers between low-,mid-, and 
high-stress tasks 

• encouraging workers to take advantage 
of schedul·ed breaks and rest times 



Knowledge Check 9 

You are having a d'iscussion with your site v·ce pr,esident (SVP) about the preparedness 
of your department to handle significant emergencies at your station. He asks you how 
you plan to ensure your workersr performance wllI not be negatively affected by stress 
while responding during an event. Click the statements below that you would make to 
assure the SVP that you have properly addressed this concern. 

D Everyone in the department has been trained on their emergency roles, 
responsibilities, and functions. 

D You have coached your workers on being flexible and told them that they will be 
assigned some work that they have never done before. You encouraged them not 
to worry about unfam1iliar duties because you have faith in their abi'lities. 

D You plan on regularly observlng members of your department and .assessfng1 them 
for stress during the event. 

D Workers in your department have been trajned on the signs of stress and have 
been coached to watch out for each other. 

D You have told your workers to focus on the work and not to worry 1f there is a 
significant emergency. If they do feel stressed, they should just focus that much 
more on their work. ------- - ---

Check Answer 



,Knowledge Check 9 

You ar,e having a discussjon with your site vice president (SVP) about the preparedness 
of your department to handle s·ignificant emergencies at your station. He asks you how 
you plan to ensure your workers"' performance wiU not be negiatively affected by stress 
while responding during an event. Click the statements below that you would make to 
assure the SVP that you have properly addressed this concern. 

~ Everyone in the department has been trained on their em,ergency roles, 
responsibilities, and functions .. 

D You have coached your workers on being1 flexible and told them that they will be 
assigned some work ·that they have never done before. You encouraged them not 
to worry about unfamiliar duties because you have faith in their abilities. 

~ You plan on regularly observing members of your department and assessing them 
for stress during the event. 

~ Workers in your department have been trained on the signs of stress and have 
been coached to watch out for each other. 

D You have told 
significant eme 
more on their 

r
--------· 
Check Answer 

That's correct. It is important that workers are trained on 
their roles and responsibihties, that they know the signs of 
stress and watch out for each other, and that you, as their 
manager, regularly observe and assess them for stress. 

sa 
much 



Managers and supervisors 
can help prepare workers 
to deal with the stress 
associated with significant 
events by: 

• ensuring workers are 
trained on and dearly 
understand their 
emergency roles, 
responsibilities, and 
functions 

• ensuring workers are 
given a clear purpose, 
goals and direction to 
achieve assig:ned tasks 

• encouraging workers to 
watch out for each other 

Key Points / Summary 

Managersr supervisors, and 
workers need to recognize 
the signs of stress: 

Signs of Mental Stress 

• limited attention span and 
difficulty concentrating, 
remembering instructions 
and engaging in problem­
solving 

• easiJy frustrated and 
argumentative 

Signs of Physical Stress 

• tremors/headaches/nausea 

• muffled hearing 

• unusual clumsiness 

Managers and supervisors 
can help workers deal 
with stress by:. 

• regularly observing 
workers for symptoms 
of stress 

• tak:ing action when 
workers exhibit sigins 
of stress 

• rotating work,ers 
between low-,mid-, 
and high-stress tasks 

• encouraging workers to 
take advantage of 
scheduled breaks 



1. Introduction 

3. FLEX's Rel ati1on to 
Station Procedures 

7. Wrap-up 



Decision-Making Under Stress 



Decision-Making Under Stress 



How Stress Affects Decision Making 

How does stress affect your abi lity to make decisions? Click STRESS to find out. 

Makes you susceptible 
to: 
• sensory overload 
• perception distortion 

Which affects 
your mental 
state. 

I 

Click here 
to find 

out how. 

You: 
• are less able to focus 
• are Jiess tolerant of 

ambi,guity 
• feel the need to 

escape 
• tend toward 

ag1g ression 

Which affects 
your decision 
making abiUty. 

Click here 
to find 

out how. 

Stress can cause you to: 
• g1et tunnel vision 
• put immediate needs 

before long-range 
considerations 

• suffer from group think 
• make risky choices 
• be more likely to 

engage in conflict 



Challenges 

Decision-makers will likely face significant challenges during a beyond-design-basis 
external event. Some of these challenges include: 

• limited time 

• lack of information 

• changing conditions 

• conflicting priorities 

• rapidly changing needs 

• ambiguous needs 

• limited resources and people 

Each of these challenges brings 
with it another layer of 



Prob'lem Solving and Decision- Making Models 
Every day, leaders 'in our industry and others successfully use many 
problem solving and decision-making models. Most involve the analysis of 
all potential solutions and the selection of the best based in specific criteria. 

These processes can be time-consuming and might not be practical in some 
emergency situations. 

5. Evaluate the 
situation 

4. Implement 
the solution 

1. Identify the 
P-roblem 

2. Explore the 
alternatives 

3. Select an 
alternative 



Problem,-So lvi n,g/Decision-·Ma king 
at the Army War College 

Rather than a fixed problem solving and 
decision-making model, let's consider 
some techniques based on curriculum 
used at the US Army War College to help 
leaders make better decisions in even the 
most challenging of situations; the field of 
combat. 

The techniques presented in the Army 
War Col'lege support military leaders who 
are required to m1ake decisions in combat 
situations that are volatile, uncertain, 
complex, and ambiguous. These 
techniques will also be effective in 
conditions that will likely be encountered 
while responding to a beyond-design­
basis event. 



Solving Problems and Ma"king Decisions 
What can you do to make better dec·sions 
under these kinds of conditions? Below are: the 
techniques suggested by the Army War coUege 
curriculum: 

Click on each for an explanation 

• Focus your team on providing relevant 
information. 

• Communicate precisely and tisten actively. 

• Encourage input and chaUenge from the 
team. 

• Seek a timely and workable plan, not 
necessarily a permanent solution. 

• Explain the intent and expected outcome of 
the direction you provide. 

• Delegate, induding authority to adjust the 
plan during implementation. 

• Use short-term goal setting. 



Solving Problems and Making Decisions 
What can you do to make better decisions 
under these kinds of conditions? Below are the, 
techniques suggested by the Army War college 
curriculum: 

CI1ck on each for an explanation 

• Focus your t eam on providing relevant 
information. 

• Communi,cate precisely and listen actively. 

• Encourage input and challenge from the 
team. 

• Seek a t imely and workable p,lan, not 
necessaril y a permanent solution. 

• Explain the intent and expected out come of 
the direction you provide. 

• Delegate, including authority t o adjust the 
plan during implementation. 

• Use short-term goal, setti ng .. 

All the facts related to a situation 
aren't always necessary to a make a 
good decision. Only those relevant 
to the decision are necessary. With 
a Jot going on, you might not have 
t he tim,e needed determine what 
information is and what is not 
reJevant to the decision needed. 
This is especially true when you are 
not physically present or able to 
observe a situation. In situations like 
t his, use your team to your greatest 
advantag,e. I nstead of having your 
team provide you with all the data 
available, have the team evaluate 
t he situation, determine what is and 
isn't relevant and provide that 
information to you. 



Solving Problems and Ma,king Decisions 
What can you do to make better deds"ons 
under these kinds of conditions? Below are t he 
te.chniques suggested by the Army War college 
curriculum: 

Click on each for an explanation 

• Focus your team on providing relevant 
information .. 

• Communicate precisely and listen actively. 

• Encourage input and challenge from the 
team. 

• Seek a timely and workable plan, not 
necessarily a permanent solution. 

• Explain the intent and expected outcome of 
the direction you provide. 

• Delegate, including authority to adjust the 
p,lan during implementati on. 

• Use short-term goal setting. 

Don-l use buzz words or catch 
phrases. Make directions as simple, 
direct, and clear as possible. Ask 
clarifying questions and seek to 
understand others' input. 



So ving Problems and Making Decisions 
What can you do to make better decisions 
under these kinds of conditions? Below are the 
techniques suggested by the Army War college 
curriculum: 

Cl !ck on each for an expfanation 

• Focus your team on providing relevant 
information. 

• Communicate precisely and listen actively. 

• Encourage ·nput and challenge from the 
team. 

• Seek a t imely and workable plan, not 
ne.cessarily a permanent solution. 

• Explain the intent and expected outcome of 
the direction you provide. 

• Delegate, including authority to adjust the 
plan during implementation .. 

• Use short-term goal setting. 

Encourage diverse perspectives and 
expertise to be communicated. 
Consider assigning someone on the 
team to act as competition to 
whatever plan is being considered. 
Such a "'devil's advocate" can get the 
rest of the team to. move beyond 
"that won't happen" to "what if t his 
occurs?" 



so:lving Problems and Making Decisions 
What can you do to make better decisions 
under these kinds of conditions? Below are the 
techniques suggested by the Army War college 
curriculum: 

Click on each for an explanation 

• Focus your team on providf ng relevant 
informat·on. 

• Communicate precisely and listen actively. 

• Encourage input and chaUenge from the 
team. 

• Seek a timely and workable p['an, not 
ne.cessarify a permanent solution. 

• Explain the intent and expe.cted outcome of 
the directi1on you provide. 

• Delegate, including authority to adjust the 
plan during implementation. 

• Use short-term goal setting. 

In an emergency situation, t'ime is 
often of the essence. Your goal is to 
deal with the current situation and 
although you hope it never happens 
,again, spending time to prevent that 
now, may not be the best use of 
your limited resources. Do what 
needs to be done and leave the 
corrective actions to prevent 
recurrence for later. 



Solving Problems and Making Decisions 
What can you do to make better decisions 
under these kinds of condit ions? Below are the 
techniques suggested by the Army War col ege 
curriculum: 

Click on each for an exp [an at ion 

• Focus your team on providing relevant 
information. 

• Communicate precisefy and listen actively. 

• Encourage input and challenge from the 
team. 

• Seek a t imely and workable plan, not 
necessarffy a permanent solution. 

• Explain the intent and expected outcome of 
the direction you provide. 

• Delegate, including authority to adjust the 
plan during imple.mentation. 

• Use short-term goal. setting. 

To do that, make sure that your 
team understands your overall 
purpose with any direction you give, 
that they are aware of any key tasks 
that you expect to be included in 
the,ir actions, and that they 
understand what "g,ood" or success 
looks like. With that information 
rather than just direction with no 
context, ff difficulties are 
encountered, they will have the 
ability to respond in a way that you 
would want them to without always 
having to come back to you for 
further direction. 



Solving Problems and Making Decisions 
What can you do to make better decisions 
under these kinds of conditions? Below ar:e the 
techniques suggested by the Army War coHege 
curricuf:um: 

Click on each for an expl·anation 

• Focus your team on providing relevant 
· nformation. 

• Communicate precisel:y and listen actively .. 

• Encourage input and chaHenge from the 
team. 

• Seek a timely and workable plan, not 
necessarily a permanent solution . 

• Explain the intent and expected outcome of 
the direction you provide. 

• Delegate, including authority to adjust the 
plan duriAg implementation. 

• Use short-term goal setting. 

Detailed plans are great, but need 
flexibility especially in emergency 
situations where circumstances are 
likely to change. Recognize that 
response actions cannot be micro­
managed; when they must change, 
accept workabl,e solutions from .any 
team member. 



Solving Problems and Making .Decisions 
What can you do t o make better decisions 
under these kinds of conditions? Below are the 
techniques suggest ed by the· Army War college 
curriculum: 

Click on each for an exp lanatf on 

• Focus your team on providing relevant 
information. 

• Communicate precisely and Usten actively. 

• Encourage input and challenge from the 
team. 

• Seek a t imel'y and workable plan, not 
necessarify a permanent solution. 

• Explain the intent and expected outcome of 
the direction you provide. 

• Delegate, induding aut hority to adjust the 
plan during implementation. 

• Use short-term goal setting. 

When implementing complex or long­
term act1ons in a changing 
envi ronment, set up a series of 
incremental objectives that when 
complete, wi ll demonstrate the 
progress that is being made and help 
maintain mom,entum. 



Knowl,edge Check 10 

Which of the following might indicate that str,~ss is having a negative 
impact on your abil"ty to solve problems and make decisions? 

Check all that apply and then click the· Check Answer button. 

D You are becoming argumentative when people don't agree with you. 

D You get disappointed when things don't work out as planned. 

D You miss your family because you have had to remain at the p:lant for three 
nights in a row . 

D You are tending to go along with others' decisions even when you don't agree 
with the solution . 

D You are having difficulty analyzi'ng information that usually is no problem for you.. 

--·- ---
Check Answer 



Knowledge Check 10 

Which of the following might indicate that str,ess is having a negative 
impact on your ability to solve problems and make decisions? 

Check all that apply and then click the, Check Answer button. 

~ You are becoming argumentative when people don't agree with you. 

D You get disappointed when things don't work out as planned. 

D You miss your family because you have had to remain at the plant for three 
nights in a row. 

~ You are tending to go along with others' decisions even when you don't agree 
with the solution. 

~ You are hav·ng. difficulty analyzing information that usually is no problem for you. 

-~----

Check Answer 

That's correct. Being aggressive (over-argumentative), going along 
with a decision you don't agree with, and having difficulty focusing are 
negative effects of stress. Being disappointed when things don't work 
out and missing your family when you are away are both normal 
rP.ric:tiom;_ 



Knowledge Check 11 

Which of the following are examples of techniques for making better decisions 
while in a stressful situation? 

Check all that apply and then click the Check Answer button. 

D Bill thinks through problems methodically, then waits a whiie to let possible 
solutions "soak". 

D John bounces his ideas off someone· whom he has asked spedfically to try and 
poke holes in them. 

D Marty gets as much data from the field information as he can . He wants data, not 
the opinions of his field workers, figuring that the more data he has, the better 
decisions he'll make. 

D 
Ann asks those providing information to also provide their own assessment of the 
situation. 

D 
Charlie quickly goes with the first solution that comes to mind. 

Check Answer 



Knowledge Check 11 

Which of the following are examples of techniques for making better decisfons 
while in a stressful situation? 

Check all that apply and then click the Check Answer button. 

D Bill thinks through problems methodically, then waits a while to let possible 
solutions ''soak". 

~ John bounces his ideas off someone whom he has asked specifically to try and 
poke holes in them. 

D Marty gets as much data from the field information as he can. He wants data, not 
the opinions of his field workers, figuring1 that the more data he has, the better 
decisions he'll make. 

~ 
Ann asks those provid"ng information to also provide their own assessm.ent of the 
situation. 

D 
Charlie quickly That's correct. John's use of a devil's advocate forces him to not only 

-
Check Answer 

determine if he has a good decision but to identify any contingency 
actions that might have to go with his decision as well. Ann requires 
those providing information and data to give her their assessment of 
thP sitw=ttion as wPII. 



Key Points / Summary 

Str~ss impacts our ability to ,make decisi,ons. It 
allows our senses to be more easily 
overloaded, distorts our perceptions, 
contributes to conflict and makes us less able 
to work productively and effectively. 

To iimprove your ability to make decis·ons in 
stressfu I situations: 

• Focus your team on providing relevant 
information. 

• Communicate precisely and listen actively. 
• Encourage input and challenge from the 

team. 
• Seek a timely and workable plan, not 

necessarily a permanent solution. 
• Explain the intent and expected outcome of 

the direction you provide. 
• Delegate, including authority to adjust the 

plan during implementation . 
• Use short-term goal setting . 



1. Introduction 

6. Decision-making 
Under Stress 



FLEX 
Responding to Beyond-Design Basis External Events 

Congratulations, you have completed the course. During this course you have 
learned: 

• FLEX is an effective response to any event that results in an ELAP and loss of 
normal access to the ultimate heat sink. 

• The FLEX strategies are integrated into exjsting plant procedure hierarchies 
providing an additional layer of protection designed to prevent fuel damage and 
uncontroJled releases of radioactivity. 

• Equipment needed to implement the FLEX strategies is now available on-site at 
each station and from Nat·onal SAFER Response Centers (NSRCs). 

• NSRCs, INPO and other facilities ensure that equipment and resources are readily 
available to facil'ities suffering from a beyond-design-basis external event 
(BDBEE). 

• Organizations and individuals m:ust prepare for and manage stress in order to be 
successful under the stressful conditions of a BDBEE. 



L Introduction 

3. FLEX'S Refation to 
Station Procedures 



TQ-AA-223-F070 
Revision·s 

Page 1 of 16 

Document Based Instruction Guide Template 

·cours.e/.Program: Extensive Damage Mitigation / 
All Training 

"' 

Title: Extensive Damage Mitigation Strategy: 
' FLEX Tractor Operation 

Author: David Williams 

R~vision By: NIA 

:Respons_ible site: 

QiJalified Nuclear Engineer· 
Jlevrew (If~pplicab:Ie): , .. 

.. 

Traini!].g Supervision Review: 

.Prqgram Owner Aoorqval: 

PREREQUISITES: None 

OBJECTIVES: 

' 

.. 

. Course Co:de.~ N-CL-ALL-
FLEX-
TRACTOR 

.. .. .. 

Guide#: N-CL-ALL-
FLEX-
TRACTOR 

Revision/Date:. 000 I 03/09/15 

Est. Teach Time.: 8.0 hrs. 
.. .. . 

; 

· Date: 

Da,tt,: 

P'l!t~: __ 

1) Using the operator's manual: Describe the function and operation of the features unique to the 
FLEX Tractor to include: 
a) Manufacturer inspection guide. 
b) Instrument cluster indications. 
c) Driver controls. 
d) Driving: starting, braking, transmission operation, and vehicle loading. 
e) Diesel engine operation cold/hot weather consideration. · 
f) Debris removal and front end loader operation. 

2) Using the operator's manual: Perform the necessary actions for the deployment and use of the 
FLEX Tractor. 

EVALUATION METHOD & PASSING CRITERIA: A graded exercise utilizing attachments 1 and· 
2, in a manner designated by the instructor will be conducted. Attachment 3 may be used by the 
instructor as a guide for setting up the evaluation. Passing criteria is a "SAT" rating on attachment 
1 with no "l" ratings on attachment 2. 

SRRS 3D. l 26 I 3D.111: Retain approved DBI Gs for life'of plant OR for RP records the Life of Insurance 
Policy + 1 Yr. May be retained in department for two years, then forwarded to Records Management. 



REFERENCES: 
I . New Holland T5 .115 operators manual 
2. SA-AA-127 
3. 29CFR1910.178 

TQ-AA-223-F070 
Revision 5 
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A TT A CHMENTS: (List any additional attachments here. Copies of the attachments, other than the references, 
should be attached to the original of the DBIG for retention.) (all included in DBJG) 

1. FLEX TRACTOR: FLEX Tractor Operation Exercise Sheet 
2. TQ-AA-223:..FQ50 (attachment 6) Common Fundamentals Scoring Sheet. 
3. · Driving exercise map. (for reference as a guide only) 

COMMITMENTS: None· 

S~S 3D.126 / 3D.l 11: Retain approved DBI Gs for life of plant OR for RP records the Life of Insurance 
Policy + 1 Yr. May be retained in department for two years, then forwarded to Records Management. 
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I. INTRODUCTION 

A. Introduce yourself: 

1. Name 

2. Position/responsibilities 

3. Background/qualifications 

B. Introduce subject matter 

" 

1. Procedure title/subject matter: 
FLEX TRACTOR Operation. 

· 2. Basis for instruction ( check one) 

~ New procedure/subject matter 

D Revised procedure/subject matter 

D Existing procedure/subject matter review 

D Other: 

Comments: NOTE: Comments section provided for amplifying/clarifying remarks (such as new 
equipment, general aspects of a procedure revision, description of incident/deficient performance, 
etc.). 

3. _Establish relevance, importance, and purpose of topic 

This training is to introduce the knowledge necessary to identify key features and to 
demonstrate proper techniques for safe operation of the FLEX TRACTOR which may 
be called upon for implementation of FLEX strategies. 

SRRS 3D.126 I 3D.111: Retain approved DBIGs for life of plant OR for RP records the Life of Insurance 
Policy + 1 Yr. May be retained in department for two years, then forwarded to Records Management. 



C. Present Objectives: 

TQ-AA-223-F070 
Revision 5 

Page 4 of 16 

1) Using the operator's manual: Describe the function and operation of the features unique 
to the FLEX Tractor to include: 
a) Manufacturer inspection guide. 
b) Instrument cluster indications. 
c) Driver controls. 
d) Driving: starting, braking, transmission operation, and vehicle loading. 
e) Diesel engine operation cold/hot weather consideration. 
f) Debris removal and front end loader operation. 

2) Using the operator's manual: Perform the necessary actions for the deployment and use 
of the FLEX Tractor. 

SRRS 3D.126 / 3D.111: Retain approved DBI Gs for life of plant OR for RP records the Life of Insurance 
Policy + 1 Yr. May be retained in department for two years, then forwarded to Records Management. 



II. DESCRIPTION OF PROCEDURE/SUBJECT MATTER 

Included for instructor reference. 
SOER 10-2: 
1. Supervisors did not fulfill their expected oversight roles by becoming engaged in conducting activities. 
2. Workers did not fully understand or anticipate the effects of their actions. 
3. Risk was not recognized or was inappropriately accepted by individuals or the organization without sufficient 

engagement of others in decision-making. 

TQ-AA-223-F070 
Revision 5 

Page 5 of 16 

4. Repetitive and long-standing issues were tolerated, and the consequences of not addressing them were not recognized. 
5. Subtle declines in standards and performance went unnoticed because managers and supervisors were not sufficiently 

engaged in activities. 

IER 11-3: 
.1. Monitoring plant indications and conditions closely 
2. Controlling plant evolutions precisely 
3. Operating the plant with a conservative bias 
4. Working effectively as a team 
5. Having a solid understanding of plant design, engineering principles, and sciences 

A. Using a copy of the owner's manual review the manufacturer recommended preoperational 
inspection checks for identification of key indications for safe operation of the FLEX 
TRACTOR. 

B. Using a copy of the owner's manual review the key driver indications included on the 
instrument cluster unique to the FLEX TRACTOR. 

C. Using a copy of the owner's manual review the controls available for use while operating the 
FLEX TRACTOR. Note: The power take off (PTO) is not currently being used in 
conjunction with FLEX actions. 

D. Using a copy of the operators manual review the section regarding Driving the FLEX 
TRACTOR to include Starting, Braking, Transmission Operation, and Vehicle Loading 
requirements. 

E. Using a copy of the owner's manual discuss the unique features of operation of a Diesel 
Engine during Cold/Hot weather conditions. 

F. Using a copy of the operators manual review the section regarding front end loader 
operation. 

G. Perform evaluation per attachments 1 and 2. This satisfies task number 430601.66-0perate 
the FLEX Tractor. 

SRRS 3D.126 I 3D.l l l: Retain approved DBIGs for life of plant OR for RP records the Life of Insurance 
Policy + 1 Yr. May be retained in department for two years, then forwarded to Records Management. 



III. REVIEW AND EVALUATION 

A. Summarize the training materials including major changes. 

B. Ask questions to assess student achievement of objectives. 

C. Reinforce the relevance, importance, and purpose of the topic. 

D. Ensure the trainees are aware how the objectives will be evaluated. 

TQ-AA-223-F070 
Revision 5 
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,,..,, Tractor Operation Exercise 
Attachment 1 ~ Exelon Generation. 

Title: 
Extensive Damage Mitigation Strategy: 
Tractor Operation 

Trainee Name: 
Trainee Employee ID 
Number: 

Instructor: 

A. Assessment Criteria 

Component ID: 
N-CL-ALL-FLEX-TRACTOR 

Date: -----

-Asses.srnent Grite·rfa · 
-- -- -

- SATfUNSAT/. _ 
. ... NA 

Daily Inspection Checklist completed. 
Engine started correctly (NA if tractor is running) 
Securely fastened seat belt 
Avoided operating the industrial tractor near ditches, embankments, and 
holes. 
Reduced speed when turning, crossing slopes, and on rough, slick, or 
muddy surfaces. 
Safe operation when using front loader for debris removal. (i.e., did not 
risk dumping the load on themselves or in an unsafe location) 
Watched where they were going, especially when towing a trailer, on 
roads, around trees, at intersections, and in high traffic areas._ 
Did not permit others to ride. (Exception: Folding seat can be used for 
instructional purposes only.) 

. Operated the industrial truck smoothly, avoided jerky turns, starts and 
stops. -

Performed hitching operations as recommended by the operator's 
manual. 
Set brakes securely and use park lock if available when industrial tractor 
was stopped. 
Never exce_eded the rated capacity of the industrial tractor. 
Proper use of safety spotter 
Kept all body parts inside of industrial tractor during operation. I 

Ensured the load was stable and secure prior to moving. 
Engine shut off correctly. ( NA if not the last student) 

B. Exercise Completion 

EJ SAT Trainee has satisfactorily performed the assessment criteria. 

UNSAT Trainee has NOT satisfactorily performed asse_ssment criteria. 
-Refer to comments · 

Retain this document per SRRS 3D.105/3D.110 when completed: 
Retairi approved and completed Lab and OJT/TPE guides for life of plant OR Life of Insurance Policy + 1 Yr. 
May be retained in department for two years, then _forwarded to Records Management Page 7 of 16 



Tractor Operation Exercise 
Attachment 1 

Instructor Comments: 

Instructor Signature/ Date: 

Trainee Comments: 

Entered into 
tracking database 
by: 

Retain this document per SRRS 3D.105/3D.110 when completed: 

,,,..,, 
,=,, Exelon Generation. 

Date: 

Retain approved and completed Lab and OJTffPE guides for life of plant OR Life of Insurance Policy + 1 Yr. 
May be retained in department for two years, then forwarded to Records Management Page 8 of 16 



Attachment 2 
Common Fundamentals Scoring Sheet 

I_ 1:'he threshol4 for f~iling the evaluation is any _rating of '_'1" in any single fundamental 

:::FETY .... L 3 I 2 I 1 NIA 

All applicable safety practices were followed Not Applicable J,_ Did not fully comply with This core work 

,) including the selection and use of PPE ~atisfcfctory performanq§ industrial safety practice is not 
' requires full compliance procedural requirements aoolicable 

~ 

REACTOR SAFETY 3 2 1 N/A 
Maintains the plant IAW procedures Minor instances of Does not follow This core work I. Maintain component measurements and allowing plantparameters procedures practice is not 
clearances within spec. to go outside of applicable 
Recognize and adheres to all regulatory operational limits, but Does not exhibit a 
requirements and environmental permits quickly returns parameter questioning attitude 
Practice effective decision-making consistent to within limits 
with INPO guidelines Does not understand 
Understands plant consequences of every Minor instances of not plant response before or 
action taken understanding plant . after operator action 
Believe instrument response and indication response 
unless proven otherwise By-passes safety 
Maintains a questioning attitude concerns 
Raises safety concerns to supervisor 

RWP COMPLIANCE 3 I 2 -- I 1 N/A 

All requirements of the applicable RWP were !'Joi Applicable J~ Did not fully comply with This core work 

(RP-AA-403) met 
1
S11tisf11ctory -performanc§ the applicable RWP practice is not 
requires full.compliance requirements applicable 

RADWORK 
3 2 1 N/A PRACTICES 

Work practices in contaminated areas Radiological work Contamination was This core work II. minimized the potential to contaminate clean practices were adequate spread due to poor practice is not (RP-AA-400) areas, and good ALARA practices were but opportunities existed radiological work applicable 
employed. to improve contamination practices OR the 

control or minimize dose evaluation was 
terminated due to a 
failure to apply ALARA 
practices 

PROCEDURE USE 3 2 1 N/A 
All applicable procedures were followed in ,Not applicable-J Applicable procedures This core work 

(HU-AA-104-101) accordance with their level of use, patisfactory performance were not followed in practice is not 
prerequisites were verified, precautions / reguires full compliance" accordance with their applicable 
limitations were adh_ered to, and steps were level of use, OR 
completed / initialed in the correct sequence. prerequisites were not 
The correct revisions were used. verified, OR precautions 

/ limitations were not 
adhered to, OR steps 
were not completed / 
initialed in the correct 
sequence OR an 
incorrect revision was 
used 

PLACEKEEPING 3 2 1 
Placekeeping was properly performed for all Placekeeping was Failure to place keep This core work 

(HU-AA-104-101) procedure steps_ performed inconsistently resulted in a step practice is not 
' missed or performed out applicable 

of sequence. 

No retention required Page 9 of 16 



Attachment 2 
Common Fundamentals Scoring Sheet 

OOPS 3 2 1 I N/A I 
Stopped and involved supervision in all cases Knowledge-based error Failure to apply OOPS This core work 

(HU-AA-101) when outside of procedures, parameters, or by not applying OOPS in OR evaluation was practice is not 
processes a situation where the terminated to prevent applicable 

probability or personnel injury, 
consequence of an error damage to equipment, 
was low, without adverse or jeopardizing plant 
consequence. operation. 

2 MINUTE DRILL 3 2 1 N/A 

2 Minute Drill was performed as required and 2 Minute Drill performed Failure to perform 2 This core work 

(HU-AA-101) answers to the questions were properly as required, however, Minute Drill resulted in a practice is not 
answered. opportunities exist to TPE failure that could applicable 

improve rigor in have been prevented by 
answering the 2 Minute properly answering the 2 
Drill questions OR the 2 Minute Drill questions. 
Minute Drill not performed 
but errors avoided by 
proper application of 
other Core Work 
Practices 

THREE-WAY 3 2 1 N/A c-···· ····-
Used and enforced three way communications Minor lapses in using Failed to use or enforce This core work 

(HU-AA-101) consistently. three way 3-part communication practice is not 
communications and/or during a majority of the applicable 
enforcing three way instances when 
communications from required. 
others. 

PHONETIC 
3 2 1 N/A 

ALPHABET 

Used and enforced use of the phonetic Minor lapses in using the Failed to use or enforce This core work 
(HU-AA-101) alphabet consistently. phonetic alphabet and/or the phonetic alphabet practice is not 

enforcing phonetic during a majority of the applicable 
alphabet use by others. instances required. 

INDEPENDENT 3 2 1 .. /A 
VERIFICATION 

The trainee requested an independent The trainee requested an The trainee's failure to This core work 
(HU-AA-101) verification, identified the correct components, independent verification request an independent practice is not 

and performed / simulated the correct each time it was required verification when applicable 
performer actions in all instances where an but did not demonstrate required would have 
independent verification was ·required. performer actions to the resulted in a 

satisfaction of the configuration control 
evaluator. No event 
configuration control 
issues resulted from 
these performance gaps. 

No retention required Page 10 of 16 



Attachment 2 
Common Fundamentals Scoring Sheet 

CONCURRENT 
3 2 1 N/A 

VERIFICATION 

Requested a CV, identified the correct Requested a CV as Failure to request a This core work 
(HU-AA-101) components, and performed / simulated the required in all instances concurrent verification practice is not 

correct performer actions in all instances where CV required, but when required resulted applicable 
where CV required. inconsistently or unclearly in an attempt to 

demonstrate performer manipulate the wrong 
actions to expectations. plant component or to 
No incorrect component perform an incorrect 
manipulations resulted action. 
from these performance 

a s. 

PEER CHECK 3 2 1 
Peer checks were performed and properly Peer checks were used Failure to request a peer This core work 

(HU-AA-101) executed each time they were required to be inconsistently or were not check when required; practice is not 
used always properly executed attempted to operate applicable 

when performed wrong plant component 
or place component in 
the wron osition 

TCHECK 3 2 1 N/A 

First checks were performed and properly First checks were used Failure to request a first This core work 
(HU-AA-101) executed each time they were required to be inconsistently or were not check resulted in an practice is not 

used always properly executed attempt to operate or applicable 
when performed work on the wrong plant 

component. 

SELF-CHECK 3 2 1 
Self-Check was visibly demonstrated and was Occasional lapses in the Failure to use self-check This core work 

(HU-AA-101) used consistently use of self-check or the or rigorously perform practice is not 
visible demonstration of self-check; attempted to applicable 
self-check occurred use the wrong plant 

component or perform 
an incorrect component 
mani ulation 

FLAGGING & 
ROBUST .3 2 1 
BARRIERS 

Flagging and/or robust operational barriers Opportunities were Attempted to manipulate This core work 
were used appropriately to minimize the missed to use flagging the wrong plant practice is not 
chance of a component mispositioning and/or operational component that could applicable 

barriers to reduce the have been prevented 
potential for a component through the proper use 
mispositioning. of flagging or robust 

barriers. 

OOT ZONE RULE 3 2 1 N/A 

Risk & awareness of inadvertently bumping PJB or 2 Minute Drill not Evaluator stopped the This core work 
(HU-AA-101) components in a 2-foot zone discussed in the used to prevent TPE due to concerns practice is not 

PJB or at the job site by 2-Minute Drill. inadvert~nt bumping of that trainee performance applicable 
components in a 2-foot in a 2-foot zone could 
zone but proper lead to a mispositioning 
precautions were taken 

. durin work in the zone . 

No retention required Page 11 of 16 



Attachment 2 
Common Fundamentals Scoring Sheet 

FOREIGN 3 I 
2 II 1 II N/A I MATERIAL 

Station approved methods were used to Some non-preferred Work practices did not This core work 
minimize the potential for foreign material to methods were used to prevent or created the practice is not (MA-AA-716-008) damage equipment. minimize the potential for potential for foreign applicable 

foreign material to material to cause 
damaae equipment. damaae. 

EEPING 3 2 1 N/A 

Expected housekeeping standards were Some lapses in expected Lapses in housekeeping This core work 

(MA-AA-716-026) 
maintained during the performance of the housekeeping standards, standards during TPE practice is not 
TPE. but did not create a created a significant . applicable 

significant industrial industrial safety hazard. 

' safetv issue. 

FIRE PREVENTION 3 2 1 N/A 

All fire prevention requirements associated Minor gaps in the Lapses in the application This core work 
with the task were properly implemented. application of fire of fire prevention practice is not 

prevention requirements, requirements created a .. 
applicable 

but did not create a significant increase in 
significant increase in the the probability or the 
probability or consequences of a fire 
consequences of a fire. 

SECURITY 3 2 1 N/A 
PRACTICES 

All security requirements were met Some improvements in A violation of a security This core work 
security work practices rules occurred that practice is not 
were identified, e.g. failing required compensatory applicable 
to consistently ensure action by a security 
security doors are closed officer, e.g. security door 
and latched after entering left ajar or intentionally 
or exitina an area propped open 

CONDITION 
REPORTING & 3 2 1 N/A 

RESOLUTION 

Initiates Condition Reports for problems and Writes a Condition Report Does not write a This core work 

(LS-AA-125) 
concerns/notifies supervisor for problems or concerns Condition Report nor practice is not 
Perform thorough and insightful apparent, - does not notify notify supervisor for applicable 
common and root cause evaluations supervisor identified problem or 
Identify and implement timely corrective concern 
actions to prevent reoccurrence Evaluations miss some 
Verify effectiveness of corrective actions contributing causes of the 
Review NERs and take aoorooriate action event 

SELF 
ASSESSMENT & 3 
CONTINUOUS 

2 1 N/A 

IMPROVEMENT 

(LS-AA-126) Self-Critical Identifies performance not Does not correct This core work 
Prevents complacency, identifies opportunities meeting expectations improper behavior practice is not 
for improvement applicable 
Reinforces desired behaviors and correct Documents results on Does not accept 
weaknesses correct forms improvement feedback 
Performs benchmarking and review OPEX, (defensive, has excuses 
institutionalizes best practices Some resistance to for inadequate 
Monitor for and take action on adverse feedback performance) 
performance trends 
Identify, document, share and act to improve 
upon lessons learned 

No retention required Page 12 of 16 



Attachment 2 
Common Fundamentals Scoring Sheet 

PERSONAL 
RESPONSIBILITY 3 2 1 N/A 
& 
ACCOUNTABILITY 

Own your performance: results and behaviors Minor instances. of Does not report This core work 
Report to work on time and fit for duty resistance to feedback problems to supervision practice is not 
Maintains safe and professional dress - accepts substandard applicable 
Reports problems to supervisor Can improve on the performance 
Work hours within regulator guidelines feedback given to others 
Expect and be receptive to feedback from field Extremely resistant to 
observations Reviews own work but feedback 
Reviews own work - sign to verify quality and minor deficiencies exist 
content Does not review own 
Provides and seeks timely feedback to work 
improve performance 
Know your developmental areas and take Does not provide 
action to improve performance feedback 
Ensure your working file reflects your to others 
performance 
Ensure vou receive routine formal appraisals 

TRAINING & 3 2 1 N/A 
QUALIFICA1 

Pa.rticipates in training; comes to learn Minor instances of being Consistently late for This core work 
Reports to training on time and returns from late for class/return from class and returning from practice is not 
breaks on time break breaks applicable 
Be accountable for your training performance 
and professional conduct Performs/assigns an 
Wears appropriate PPE to training labs unqualified individual a 
Learn the fundamentals task 
Drill to gain proficiency 
Provide mentoring to those in need Does not participate in 
Provides meaningful feedback on the quality training (i.e., will not 
of trqining answer questions, 
Verify qualification prior to performing work degrades others, etc.) 
tasks 
Identify training needs to improve performance Did not wear appropriate 
Pursues additional skills to broaden PPE to training labs 
qualifications and enhance professional 
development 

TEAMWORK 3 2 1 N/,.. 

Openly communicates and encourages active Minor instances of Is not a functioning This core work 
participation inappropriate "push back" member of the team (tag practice is not 
Invite and respect team member input and along) applicable 
advice Minor instances of not 
Foster a questioning attitude treating all team members Challenges group for 
Share and apply personal lessons learned and with respect arguments sake (no 
industry OPEX technical rationale) 
Address issues with data and/or technical 
rationale 
Constructively challenge ideas, actions & 
decisions of team members 
Prevents groupthink and poor decisions by 

" utilizing devil's advocacy, gate keeping, and a 
what-if mentality 
Conduct critiques of team performance 
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Attachment 2 
Common Fundamentals Scoring Sheet 

WORK 3 2 
I 

1 I N/A 
ti." ,.,..... ..... , ...... T 

(WG-AA-101, OU- Participate in and be accountable to our work Minor instances of Job is delayed and This core work 
AA-101) control process schedule delay WWM, OGG is not practice is not 

Reviews schedule for conflicts, challenge to notified applicable 
job duration, preparations and interferences Minor instances of pre-job 
Performs pre-job walk downs to verify required walk down misl!ing Pre job walk down was 
support, preparation and equipment staging discrepancies not performed 
Verify equipment is properly taken out of 
service and isolated Equipment taken out of 
Works to the schedule - start and complete service is not adequately 
each job on time isolated 
Notifies supervision of a scheduled job delay 
greater than 1 O minutes 
Notifies WWM or OGG of a scheduled job 
delay greater than 30 minutes 
Incorporates lessons learned to improve future 
job performance 
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ATTACHMENT 2 

Ratings: 3 = Satisfactory performance 
2 = Min_imum standards met with opportunities for improvement 
1 = Unsatisfactory performance 

Any rating of 1 results in a TPE failure; all applicable fundamentals rated 2 or 3 is 
satisfactory. 

NOTES: 
1. See CM-4 in TQ-AA-203 - the common fundamentals in this attachment cannot be 

changed without a change in the referenced commitment. 
2. Attachment 6 may be extracted for use in qualification books or any similar material 

as long as the content and evaluation standard are preserved. 

No retention .required · Page 15 of 16 



Attachment 3 Page 16 of 16 

Utilizing a suitable area in an empty parking lot, or other safe area, set up the driving exam 
to conduct the FLEX TRACTOR exercise. Utilize the orange construction cones in a layout 
simular to the map below to conduct the graded exercise from page 1. Enusure use of the 
attached loader to move/pickup the orange cones(debris) from the travel path is conducted. 

Start/Finish 
Parked 

Reverse 

s rt 



FLEX F750 Training Exercise 

N-CL-ALL-FLEX-F750 Rev. 01 09/20/2017 

Exelon Generation® 



OBJECTIVES 
• Review the Illinois rules of the road for non-COL vehicles. 

• Describe the function and operation of the features unique to the FLEX 
F750 to include: 

- Manufacturer vehicle inspection guide. 

- Instrument Cluster indications. 

- Driver Controls. 

- Driving: Starting, Braking, Transmission operation, and Vehicle 
Loading. 

- Diesel Engine operation Cold/Hot weather consideration 

- Debris removal plow operation 

- B.5.b pump refuel operation 

- Locking differential operation 

- Hydraulic lift gate operation 

• Perform the necessary actions to Locate, Operate and Conduct 
activities necessary for the deployment and use of the FLEX F750. -

2 ~ Exelon Generation 



OPEX 

• Over the last several years, several instances 
of equipment damage have occurred while 
performing a towing operation using the FLEX 
F-750 towing the 8.5.b pump trailer. The F-750 
lift gate has guide rails installed that are in the 
line of fire of the of the 8.5.b pump trailer hitch 
and may make contact during a sharp turn. 
This can lead to equipment damage and must 
be avoided. Due to this risk of equipment 
damage, the following additional measure 
MUST be used when performing towing 
operations for training: 

-
3 ~ Exelon Generation 
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OPEX Cont. 
- Do not perform backing evolutions using the FLEX F-750 with the B.5.b pump 

trailer attached as it poses an unnecessary safety risk .. While transporting the 
B.5.b pump trailer is permissible using the FLEX F-750, perform towing 
operations in the forward direction only. Backing operation is to be used only 
in an emergency situation when no other towing vehicles are available for use. 

- Prior to performing towing operations, 

• Perform a Pre-Job Briefing IAW HU-AA-1211 

• Review applicable Operator Fundamentals IAW OP-AA-101-113 
• Review SA-AA-127 for Motor vehicle operation and spotter responsibilities. 

Additionally: 

- The use of 2 spotters will be utilized when performing towing 
operations and shall be assigned during the Pre-Job Briefing. 

- Spotters will utilize hands-free communication devices to maintain 
contact with the vehicle driver in addition to using hand signals. 

- Perform an appropriate 2-minute drill at the job site prior to commencing 
vehicle operation. 

-~ Exelon Generation-



What do we use this thing for? 

• Currently it is the tool designated for debris removal during 
an extreme damaging event. 

• It is also the portable refueling truck for the B.5.b pump. 

• Additionally it may be used for deployment of the 
emergency generators. 

• The F-750 should not be used for deployment of the B.5.b 
pump unless in an emergency situation with no other 
options available. The B.5.b pump should be deployed 
using one of the two F-250s available for towing operation. 

-5 .,=:' Exelon Generation 



• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

Equipment Operator Fundamentals 
1-'ertonn d'eta[ledi rounds o detect actual or potential 
problems that could' hamper plant operation, being 
attentive to all equipment, not just What logs req uire. 
Identify degrading paramete r and equipment trends. 
Monitor parameters at a frequency based on their 
lmportance and historical equipment performance. 
Validate parameters through muU(ple independent 
means, if avaflabfe, avoiding undue focus on any 
sing le indtcator. 

Operate equipment with approved procedures, 
clearances, or o her documents as appropriate to 
maintai:n proper configuration control and reduce the 
potential for operational events. 
Anticipa e the impact of component operation prior to 
i1s operation, and then ve ri fy that the expected effects 
occur during and following the operation. 
Maintain systems and parameters w ithln established 
li:mits to ensure that systems are not operated outside 
of the intended design and that operating margins are 
not eroded. 
Prepare for operational evolutions to ensure that the 
effects of actions are understood and that abnormal 
conditions can be addressed. 
Aggressively identify tnoorrect or inadequate 
procedures . 
Apply human performance too~ effectively when 
operating plant equ ipment 
Know which s eps result in undesira tl le oonsequences 
if not performed correctly. 
Ensure changes in system status are logged to help 
ensure that oth.e rs understand the changes in plant 
cond itions over time. 

• 

• 

• 

• 
• 

• 

• 

• 
• 

• 

• 

• 
• 

• 

• 

• 

Q uesUon conditions and situations that a re out of the 
ordlnary, unex,pected, or that could erode margins to 
operating the plant conservatively, and resolve before 
continuing . 
Maintaln system design margins, do not wa it to reach 
rimits, and get supervis ion involved earfy. 
Understand plant conditions and know the appropriate 
action to take when control of the plant or component 
cannot be maintained, including stopping the evolution 
and involving supervis ion. 
Maintaln nuclear safety as your ove rriding priority . 
Maintain a low thresho ld for iden ifying problems . 

Nouty me CH stan pnor to 1nit1at1ng ana upon 
compl.etion of actions that affect control room 
parameters. 
Ensure the CR authorizes/is aware of plant 
manipulations. 
Ask questions to obtain necessary information . 
Advocate your position when an action is being taken 
that appears inappropriate or not expected for given 
cond itions. 
Understand your role when perfonning coord inated 
evolutions. 
Perform accurate and deta[led shift turnovers, 
including changes in system alignments and 
component status to ensure that oncomlng. 

Maintain integrated plant knowledge . 
Understand the how and why of your actions prior to 
proceeding. 
Understand system a:nd component purposes and 
design. 
Before operating a component, oonfirm an 
understanding of its function and interactions with 
other components. 
Regularly review system drawings and diagrams with 
the in ention of refreshing basic knowledge. -- . - Exelon Generation 



WHAT DO I DO NOW? 

• Clinton Power Station has been struck by an EFS Tornado. 

7 

The TSC Director is implementing actions for deployment of 
the B.5.b pump, but excessive amounts of debris are 
blocking the equipment travel path. 

-~ Exelon Generation 



LETS Get Started. 

8 

Take 10 Minutes and review the 
Illinois Rules of the Road 

for Non-COL vehicles. 
-~ Exelon Generation 



What are some of the Specifications of the FLEX F750? 

• Ford F-750 4x2 with locking rear differential 

• Cummins engine: 260 hp with 660 ft-lbs torque 

• Allison-3500 Automatic Transmission 

• 33 Feet long (with the plow) 

• 25999 GVWR (This is why you do not need a CDL) 

• Equipped with ABS Air Brakes 

• 2 - 118 gal B.5.b Diesel storage tanks (not for use in the 
F750) 

• PTO driven Fuel Transfer Pump 

• Power Lift Gate 

• 10 foot wide debris removal plow 

• Cost: Sticker -$84K and another $64K in options added 
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Manufacturers Recommended Inspection - prior to use. 
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Review the Manufacturers Recommended 
Inspection Guide 

Starts on page 10 of the Owners Manual. 

-~ Exelon Generation 



Instruments and Indications 
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8~ 
0~ 
__ ) 
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Indications 

• Lights you need to know about unique to this truck: 

a 

12 

Air Brake System Warning light: <60 psi in air reservoirs 

Driving the F750 with this Warning Light on will significantly decrease in braking 
performance. 

Wait To Start light: Diesel engines need the intake air heated for cold weather 
starts. This indication light means the intake air heater is warming up. The 
colder it is outside the longer the heater will be energized. When the light goes 
OUT it is safe to start the F750. 

Stop Engine Warning Light: If this light begins flashing the engine may 
automatically shutdown in as little as 20 seconds. If this occurs the engine may 
be restarted and run for 30 seconds at a time until the problem is corrected. 

Allison Transmission Check light: Transmission check system has detected a 
problem and my limit the ability of the transmission to shift gears. The shift 
display indicator my blink depending on the severity. 

-~ Exelon Generation 



Indications - continued 

• Lights you need to know about unique to this truck: 

Diesel Exhaust Fluid low light: Illuminates when DEF tank is <0.5 gal. If DEF tank 
is allowed to empty the engine automatically reduces output power by 40o/o. 
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Diesel Exhaust Fluid Tank 

14 

5 Gallon DEF fluid 
(passenger side): 
Non-hazardous fluid 
67.5°/o DI water and 
32.5°/o Urea. 

Use: Sprayed into the 
exhaust and combines 
with a catalyst to break 
down NOx to nitrogen 
and water. 

-~ Exelon Generation 



Diesel Tank 

• 50 Gallon capacity under the steps of the driver side of the truck. 

• Uses regular diesel fuel from the refuel station near the NTD 
building. 

• Do Not Fill the F750 with the RED Diesel from the onboard 118 
gal. tanks. 
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Driver Controls 

Upfitter Switches 

• Warning Lights are Flashing Yellow lights on the front and rear of the Truck. To 
be used when performing debris removal activities. 

• Work Lights: Fixed White LED lights mounted above truck cab for extra 
illumination on the sides of the vehicle. 

• Plow Lights: Normally on via the Daytime Running Lights of the F750, but may 
be manually turned on if needed. 

• PTO: Turns on the PTO to turn the onboard Fuel Transfer Pump for 8.5.b 
pump refuel operation. 
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Where is the Gear Shifter? 

Allison-3500 Automatic Transmission 

Push button controls located near 

Driver Right Knee. 

Panel includes Parking Brake and 

Trailer Air Brake Supply(not needed) 

Transmission is a 6 speed Automatic 

Mode switch will cycle transmission 

Between Economy and Power Modes 

Indicator will display which gear the transmission is in. Up and Down arrows manually select 
which gear the transmission is in. 

THERE IS NO PARK POSITION FOR THIS TRANSMISSION. SELECT NEUTRAL AND 
ENGAGE THE PARKING BRAKE WHEN GETTING OUT OF THE TRUCK!! 
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AIR Brakes - Why is it so special? 

• Air brakes utilize a release of the air pressure to apply the brakes. 

• No AIR= Parking Brakes Applied. 

• Normal Pressure 100-120 psi. 

• Air Reservoir Low pressure indication and alarm at 60 psi. 

• At 30 psi the Parking Brake will automatically apply the Parking Brakes. 
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Diesel Engine Starting 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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WARNING NEVER START A DIESEL ENGINE IN THE PRESENCE OF FLAMABLE 
GASES. ENGINE SPEED COULD INCREASE AND BECOME UNCONTROLABLE, 
EVEN WITH THE KEY TURNED TO OFF. 

Do not press the accelerator during engine starting or engine damage could occur . 

Turn off all electrical accessories: Headlights, working lights, PTO etc . 

Ensure the transmission is in N - Neutral and Parking Brake is applied (pulled out) 

Turn the key to the ON position; indicator checks, gage checks . 

THIS TRUCK IS EQUIPPED WITH A INTAKE AIR HEATER. NEVER USE STARTING 
FLUID WHEN STARTING THE FLEX F750. 

When the air intake heater indicator turns off turn the key to the Start position, 
when the engine starts release the key. 

IF the engine does not start after 30 seconds of cranking, allow the starter to cool for 2 
minutes before attempting again. 

Verify proper indication of oil pressure, air brake pressure is rising (Brake warning light 
and audible alarm may sound for 30-45 seconds after starting until pressure > 70 psi), and 
all other warning lights are out. 

Allow engine to idle (do not increase RPM if the air intake heater light is on) for 3-5 
minutes before operating under full load. 
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Weather Considerations 

Cold Weather: 
• Air temperatures below - 4F the engine block heater 

should be continuously used. 

• Cold Weather idling will not heat the engine to its normal 

Operating temperature. Long periods of idling under these 

conditions will cause buildup of carbon and rust on valve stems. 

• The FLEX F750 is equipped with an electric Detroit Locking 
Rear differential. Ensure road conditions require locker use 

(Deep Snow, Ice, Mud etc). Using the locking differential on dry 

pavement will cause damage to the rear gear assembly. Control 

switch is located on the roof section near the electrical voltage meter. 

Hot Weather: 
• Above normal coolant temperatures may be observed while driving in a transmission gear 
ratio which lugs the engine. Engine speed should be increased by manually selecting a lower 
drive gear. 
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Loading Considerations 

• The FLEX F750 is equipped with an Anthony Lift Gate 

capable of lifting 2500 Lbs. Directions for use are mounted 

next to the control switch on the back passengers side. 

21 
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[I] 

ANTHONY MEDIUM RAIL TRAC 
OPERATING INSTRUCTIONS 

[00 ... -----•1 
ACTIVATE CONTROL SWITCH 
"UP" TO RAISE PLATFORM 
OFF OF LATCH PLATES 

UNFOLD PLATFORM TO 
HORIZONTAL POSITION 

ACTIVATE CONTROL SWITCH: 
"UP" TO RAISE PLATFORM 
"DOWN• TO LOWER PLATFORM 

[!] TO CLOSE UNIT: 
- RAISE UNIT IN HORIZONTAL POsmoN, UP 

TO TRUCK BED LEVEL 
- FOLD PLATFORM UP TO VERTICAL 

POSmON. 
- PRESS "DOWN" BUTTON TO SET PLATFORM 

LATCH PLATES INTO SLOTS ON CATCH 
PLATES IIIAIONQ CERTAIN BOTH SIDES 
ARE SECURELY IN SLOTS. 

ANTHONY LIFTGATES 
1037 West Howard It. • Pontiac, IIUnols 11714 
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What are all of those hoses for? 

22 

FLEX F750 is equipped with 2 Hannay 
electric rewind fuel dispensing hoses reels. 

Each reel is plumed into the PTO drive Fuel 
Transfer Pump. 

The removable Fuel Nozzle is in the locker 
below the Forward hose reel. 

FLEX F750 is equipped with 2 Hannay 
portable hoses reel carts that may be used 
to deploy an additional 50 feet of fuel 
transfer hose each. 
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Power Take Off (PTO) for fuel transfer operation 

• FLEX F750 is equipped with a PTO driven Blackmer fuel transfer pump which requires 
the engine to be in operation for transfer operations. 

• There are 2 - 118 gallon fuel storage tanks in the back of the F750. 

• Each tank is cross connected to the transfer pump. An 

Isolation valve is located under the Driver side tank if the 

Driver side tank is desired to be isolated. 

• A PKP Emergency Fire Extinguisher is located under the -

Driver Side tank in case of Fire. 

23 -..::' Exelon Generation 



Meyer Plow Operation 

• Equipped with a 10 foot wide Plow for use of debris removal situations. 

• Blade location and position utilizes 4 foot long position poles. 

• Controlled from the cab of the Truck during operation. 
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Positionable Beacon Light 

• 

25 

Mounted on top of the Cab. Rotates 360 degrees and tilts up and down. Controlled from 
the control switch in the cab (near drivers left knee) or remotely from the remote control. 
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What do I do when I am done using the F750? 

• 

• 

• 

• 

• 

• 
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Following heavy operation the manufacturer recommends that the engine be allowed to 
cool at idle running speed for 3-5 minutes. 

Place the transmission in N - Neutral, and set the parking brake (pulled out) . 

Lower the Plow to the ground . 

Turn off the Engine . 

Open each Brake Reservoir drain valves (one on each side of the truck) and depressurize 
the Air Brakes. 

Close the valve when tank is depressurized . 

-~ Exelon Generation 



Now Lets Practice. 

·· • Tha-nk you for your classroom participation. 

QUESTIONS? 
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Document Based Instruction Guide 
Course/Program:. · LORT/EOC/EOI/ILT Course Code: 

-· 

Title: FLEX ELECTRICAL CONNECTIONS Guide#: 
COMMUNICATIONS 
INSTRUMENTATION AND 
VENTILATION PROCEDURES 

Author: Donald Salmi Revision/Date: 
' -

Revision By: NIA . E;st. Teach Time: 
.. 

Responsible Site: Clinton 
' 

Qualified· Nuclear Engineer 
-· 

Review (If applicable):. 

'.fraining,Superviston Review:_ 
- . 

Prpgraril Owner Approval: 

PREREQUISITES: 
1. None 

OBJECTIVES: Implement FLEX (ELAP) procedures: 
I - - ·-- ----------- ----· 

I Objective.# Objective Description 
430601.01 Implement FLEX (ELAP) procedures 

430601.03 

430601.04 

430601.05 

430601.06 

430601.07 

430601.08 

Deploy FLEX cables between the AC source and the 
Control Building West stairwell riser. 

Deploy FLEX cables between the Control Building 
West stairwell riser and the target Unit Substation. 

Connect/Disconnect the cable cam-lock connectors 

Operate the FLEX diesel geperator. 

Energize a Unit Substation from the Control Building 
West stairwell riser disconnect switches during an 
ELAP 

Energize MCCs from the Unit Substations during an 
ELAP . 

' -

TQ-AA-223-F070 
Revision 5 

Page 1 of 9 

N-CL-OPS-DB-
FLEX-ELECT 

N-CL-OPS-DB-
FLEX-ELECT 

000 I 03/l 0/15 

4.0 hrs . 

Date_: 

Date: 

Date: 

SRRS 3D.126 I 3D.111: Retain approved DBI Gs for life of plant OR for RP records the Life of Insurance Policy 
+ 1 Yr. May be retained in department for two years, then forwarded to Records Management. 



--------- ---·-_ -- --- --------- -----· -------------···-- ---------------- ---·------------------------·---- --- -- -·1 
: Objective '# _ _ Objective Oescription _ . .. J 

430601.09 

430601.10 

430601.11 

430601.12 

430601.13 

430601.30 

430601.31 

430601.32 

430601.33 

430601.34 

430601.35 

430601.36 

430601.37 

430601.38 

430601.45 

43'0601.46 

430601-.47 

430601.48 

Startup the Division 1 Battery Charger 

Cross-tie Unit Subs lL and lM to supply AB MCC lE 
(alternate means). 

Startup the safety-related Swing Battery Charger and 
supply DC MCC lA (alternate means). 

Deploy the external AC ·source cable (RRC generator). 

Deploy the alternate external AC source cable (RRC 
generator). 

Setup FLEX ventilation in the RCIC room. 

Setup FLEX ventilation in the MCR. 

Setup FLEX ventilation in the Battery rooms 

Setup FLEX ventilation in the Inverter rooms 

Setup FLEX ventilation in the Switchgear rooms 

Setup FLEX ventilation in the RHR Heat Exchanger 
room. 

Setup FLEX ventilation on the Fuel Handling floor 

.Setup a sound-powered phone network 

Operate the Ops Radio in Talk-Around mode 

Obtain Suppression Pool, Containment, and Drywell 
temperature readings -

Repower 120VAC Regulated Distribution Panel 
E2(F2) for NSPS alternate source 

Obtain RPV level and pressure readings locally 

Install FLEX fitting on the DG Starting Air 
Compressor skid 

TQ-AA-223-F070 
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Objective# 
430601.49 

430601.50 

430601.51 

430601.52 

430601.53 

430601.56 

430601.58 

430601.59 

430601.60 

430601.61 

430601.64 

430601.65 

Objective Description 
Connect air hose between the DG Starting Air 
Compressor skid and the ADS Backup Air Bottle 
charging line 

Supply the ADS Backup Air Bottles from a DG 
Starting Air Compressor 

Operate RCIC for RPV injection during an ELAP 

Shift RCIC suction to an RHR heat exchanger during 
anELAP 

Operate SF for RPV injection during an ELAP 

Lineup an SF pump for Suppression Pool Cooling 
during an ELAP 

Repower Hydrogen Igniter Distribution Panel lA(lB). 

Perform manual containment isolation 

Lineup SX for Spent Fuel Pool makeup during an 
ELAP 

Make 1SX016A(B) throttleable 

Vent H2 from Main generator 

Installing a MCC panel insert to supply a portable 
power cart 
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EVALUATION METHOD & PASSING CRITERIA: Properly perform or simulate FLEX tasks given 
applicable 4306.01 FLEX/ELAP procedures or conduct simulator/classroom tabletop exercise. 

REFERENCES: (List the procedure/subject matter here. If not readily available through other means such as EDMS, 
include the revision number or date of the procedure.) 
1. 4306.01, Clinton ELAP Flowchart 
2. 4306.0lCOOl, FLEX Cable Deployment 
3. 4306.0lPOOl, FLEX Electrical Connections 
4. 4306.01C002, FLEX Hose Deployment 
5. 4306.01P002, FLEX UHS Water Supply _ 
6. 4306.01C003, BDBEE Damage Assessment 
7. 4306.01P003, FLEX Suppression Pool Cooling 
8. 4306.01P004, FLEX Low Pressure RPV Makeup 
9. 4306.01P005, FLEX RCIC Operation 
10. 4306.01P006, FLEX Suppression Pool Makeup 
11. 4306.01P007, FLEX Spent Fuel Pool Makeup 
12. 4306.01P008, FLEX Diesel Fuel Oil Supply 
13. 4306.01P009, FLEX ADS Air Supply 
14. 4306.0lPOlO, FLEX Ventilation 
15. 4306.01P012, FLEX Communications 
16. 4306.01P019, FLEX Dewatering 
17. 4306.01P021, FLEX Main Generator Venting 

ATTACHMENTS: None 
/ 

COMMITMENTS: None 



I. INTRODUCTION 

A. Introduce yourself: 

1. Name 

2. Position/responsibilities 

3. Background/qualifications 

B. Introduce subject matter 

1. Procedure title/subject matter: 

TQ-AA-223-F070 
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N-CL-OPS-DB- FLEX-ELECT: FLEX electrical connections, communications, 
instrumentation, and ventilation procedures 

2. Basis for instruction (check one) 

IZ! New procedure/subject matter 

D Revised procedure/subject matter 

D Existing procedure/subject matter review 

D Other: 

Comments: NOTE: FLEX/ELAP procedures and equipment are new to the industry and CPS as driven 
by events following the tsu?ami impact on the Fukishima plant in Japan. 

3. Establish relevance, importance, and purpose of topic 

Due to the Beyond Design Basis External Event (BDBEE) at the Fukishima nuclear 
power station in Japan; the NRC directed the US nuclear industry to develop procedures, 
processes, and strategies to cope with a BDBEE. This course will provide Operators with 
.the skills to implement electrical, communication, instrumentation, and ventilations 
strategies for Clinton Power Station. 
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C. Present Objectives: (list below) 

430601.01 

430601.03 

430601.04 

430601.05 

430601.06 

430601.07 

430601.08 

430601.09 

430601.10 

430601.11 

430601.12 

430601.13 

430601.30 

430601.31 

430601.32 

430601.33 

430601.34 

430601.35 

430601.36 

Implement FLEX (ELAP) procedures 

Deploy FLEX cables between the AC source and the Control Building West 
stairwell riser. 

Deploy FLEX cables between the Control Building West stairwell riser and the 
target Unit Substation. 

Connect/Disconnect the cable cam-lock connectors 

Operate the FLEX diesel generator. 

Energize a Unit Substation from the Control Building West stairwell riser 
disconnect switches during an ELAP 

Energize MCCs from the Unit Substations during an ELAP 

· Startup the Division I Battery Charger 

Cross-tie Unit Subs lL and lM to supply AB MCC IE (alternate means). 

Startup the safety-related Swing Battery Charger and supply DC MCC lA 
(alternate means). 

Deploy the external AC source cable (RRC generator). 

Deploy the alternate external AC source cable (RRC generator). 

Setup FLEX ventilation in the RCIC room. 

Setup FLEX ventilation in the MCR. 

Setup FLEX ventilation in the Battery rooms 

Setup FLEX ventilation in the Inverter rooms - ' 

Setup FLEX ventilation in the Switchgear rooms 

Setup FLEX ventilation in the RHR Heat Exchanger room. 

Setup FLEX ventilation on the Fuel Handling floor 



430601.37 

430601.38 

430601.45 

430601.46 

430601.47 

430601.48 

430601.49 

430601.50 

430601.51 

430601.52 

430601.53 

430601.56 

430601.58 

430601.59 

430601.60 

430601.61 

430601.64 

430601.65 

Setup aJsound-powered phone network 

Operate the Ops Radio in Talk-Around mode 
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Obtain Suppression Pool, Containment, and Drywell temperature readings 

Repower 120V AC Regulated Distribution Panel E2(F2) for NSPS alternate 
source 

Obtain RPV level and pressure readings locally 

Install FLEX fitti~g on the DG Starting Air Compressor skid 

Connect air hose between the DG Starting Air Compressor skid and the ADS 
Backup Air Bottle charging line 

Supply the ADS Backup Air Bottles from a DG Starting Air Compressor 

Operate RCIC for RPV injection during an ELAP 

Shift RCIC suction to an RHR heat exchanger during an ELAP 

Operate SF for RPV injection during an ELAP 

Lineup an SF pump for Suppression Pool Cooling during ari ELAP 

Repower Hydrogen Igniter Distribution Panel lA(lB). 

Perform manual containment isolation 

Lineup SX for Spent Fuel"Pool makeup during an ELAP 

. Make 1 SXO 16A(B) throttleable 

Vent H2 from Main generator 

Installing a MCC panel insert to supply a portable power cart, 



II. DESCRIPTION OF PROCEDURE/SUBJECT MATTER 

TQ-AA-223-F070 
Revision 4 

Page 8 of 9 

Instructions: Use a copy of the latest revision of the procedure(s)/subject matter for presentation of this 
section. Present the document covering it to the extent required to meet the objectives. Involve the 
trainees in discussion and questions to keep them active and interested. Provide adequate guidance to 
the instructor in this section for instructional activities and content to support achievement of objectives. 
Sufficient detail must be contained in this section such that there is repeatability of the instruction if the 

· material is presented by an instructor other than the author. Scripted questions should be included in 
this section of the DBIG to support learning and to check for understanding. Add as many lines/pages 
as needed. In addition, if only select parts of the reference document are to be taught, indicate the items 
below. Consider addressing the following items in the training content as applicable: 

• Why is this task performed? 
• What does the task accomplish? 
• What is the importance of the task with respect to plant safety? 
• What are the consequences of performing the task incorrectly? 
• How will the plant respond? 
• What are the bases of procedur.e precautions, limitations and actions, and 

pre-requisites? 
• What steps are critical for completing the task correctly? 

Include Exelon Fundamentals and relevant OPEX including applicable SOER 10-2 must-know OP EX in 
the training material content 

A. OPEX - Fukishima event as described in Nantel training 

B. SOER 10-2: An understanding of the events leading to the Fukushima release and the probability 
of natural disaster placing CPS in the same condition is required for the operator to understand 
the procedures, strategies, and equipment in place to mitigate such an event. 

C. IER 11-3: Solid operator fundamentals are necessary to respond to ELAP events and prevent fuel 
damage and fis_sion product release to protect the health and safety of the public. 

D. Discuss the transition from off-normals to EOP's to FLEX procedures 

E. Describe how the 4306.01 flowchart (motherhood document) is set up and used. 

F. Discuss which phase of FLEX 4306.01 covers and define 'infinite coping'. 

G. These procedures and strategies provide electrical power to essential plant equipment to ensure 
'indefinite coping' is achieved. 

H. Perform/Simulate/Discuss or conduct a simulator/classroom tabletop exercise to demonstrate 
execution of FLEX Phase II strategies 



III. REVIEW AND EVALUATION 

A. Summarize the training materials including major changes. 

B. Ask questions to assess student achievement of objectives. 

C. Reinforce the relevance, importance, and purpose of the topic. 

D. Ensure the trainees are aware how the objectives will be evaluated. 
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Document Based Instruction Guide 
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.. . -·· 

Course/Program; LORT/EOC/EOI/ILT Course Code: 

-
. Title: · FLEX Water and Fuel Procedures Guide#: 

-
Author~ Donald Salmi Revision/Date: 

.. " .. 

Revision By: NIA Est. Teach Time: 
.. 

'" - ·-·•,- .. ·-
Clinton . Responsible Site: .. ' 

Qualified·Nuclear Engineer· 
Review_(If applicable): ·- ---

Training Supervision Revfo.w: 
.. - ~-

. Pro·gram Owner_Approval: -

PREREQUISITES: 
1. None 

OBJECTIVES: Implement FLEX (ELAP) procedures: 

' _ Objective# . Objec(iv~ P~scription . :I 
430601.01 Implement FLEX (ELAP) procedures 

430601.14 

430601.15 

430601.16 

430601.17 

430601.18 

430601.19 

430601.20 

430601.21 

Access the FLEX storage building at the UHS. 

Operate auxiliary systems in the FLEX storage building 
( e.g. ac 'generator for lighting, ventilation) 

Access the UHS inside the FLEX storage building 

Deploy the hydraulic FLEX Booster Pumps 

Connect the FLEX pump discharge to the Unit 2 
Division 2 SX supply header 

Operate the diesel-driven FLEX pump. 

Fill and vent the Unit 2 Division 2 SX Supply line. 

Connect FLEX pump water supply to the SX system. 

N-CL-OPS-DB-
FLEX-FLUID 

N-CL-OPS-DB-
FLEX-FLUID 

000 I 03/l 0/15 

4.0 hrs. 

" .. 

Date: 

Date: 

Date: ... 

'-

SRRS 3D.126 I 3D.111: Retain approved DBIGs for life of plant OR for RP records the Life of Insurance Policy 
+ 1 Yr. May be retained in department for two years, then forwarded to Records Management. 

., 



Objective# 

430601.22 

430601.23 

430601.24 

430601.25 

430601.26 

430601.27 

430601.28 

430601.29 

430601.39 

430601.40 

430601.41 

430601.42 

430601.43 

430601.44 

430601.54 

- - - -- . - - I 

Objective Description 

Fill and vent the Unit 1 (2) SX system. 

Maximize RHR HX flow by isolating unwanted SX 
flowpaths. 

Operate the FLEX storage building blast doors 

Re-locate the FLEX pump during a beyond-design­
basis :flooding event. 

Deploy the FLEX pump discharge hose during a 
beyond-design-basis flooding event 

Deploy the FLEX pump suction hose during a beyond­
design-basis flooding event. 

Supply UHS water to the plant from a Regional 
Response Center pump using the primary connection. 

Supply UHS water to the plant from a Regional 
Response Center pump using the alternate connection. 

Connect the portable fuel oil pump to a DG Day Tank 
drain line 

Deploy fuel hose from the portable pump to outside 
grade elevation 

Deploy fuel hose from the DG Building 762' to outside 
grade elevation 

Supply fuel oil to the Ford F-750 truck fuel tanks 

Supply fuel oil to the FLEX generator 

Supply fuel oil to the FLEX pump 

Deploy hose from DG Building 762' manifold to the 
LPCS or RHR-C injection header connection for FLEX 
pump injection to the RPV during an ELAP 

' j 
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Ob"ective # Objective Description 

430601.55 Lineup FLEX pump for Suppression Pool Cooling 
during an ELAP 

430601.57 

430601.62 

430601.63 

Deploy hose from DG Building 762' manifold to the 
LPCS or RHR-C injection header connection for FLEX 
pump injection to the Suppression Pool during an ELAP 

Deploy,hose from DG Building 762' manifold to Fuel 
Building 755' elevation for Spent Fuel Pool 
makeup/spray during an ELAP 

Connect hose nozzle to the Spent Fuel Pool rail for SFP 
Makeup or Spray 
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EVALUATION METHOD & PASSING CRITERIA: 
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Properly perform or simulate FLEX tasks given applicable 4306.01 FLEX/ELAP procedures or conduct 
simulator/classroom tabletop exercise. 

REFERENCES: (List the procedure/subject matter here. If not readily available through other means such as EDMS, 
include the revision number or date of the procedure.) 

1. 4306.01, Clinton ELAP Flowchart 
2. 4306.0lCOOl, FLEX Cable Deployment 
3. 4306.0lPOOl, FLEX Electrical Connections 
4. 4306.01C002, FLEX Hose Deployment 
5. 4306.01P002, FLEX UHS Water Supply 
6. 4306.01C003, BDBEE Damage Assessment 
7. 4306.01P003, FLEX Suppression Pool Cooling 
8. 4306.01P004, FLEX Low Pressure RPV Makeup 
9. 4306.01P005, ,FLEX RCIC Operation 
10. 4306.01P006, FLEX Suppression Pool Makeup 
11. 4306.01P007, FLEX Spent Fuel Pool Makeup 
12. 4306.0lPOOS, FLEX Diesel Fuel Oil Supply 
13. 4306.01P009, FLEX ADS Air Supply 
14. 4306.0lPOlO, FLEX Ventilation 
15. 4306.01P012, FLEX Communications 
16. 4306.01P019, FLEX Dewatering 
17. 4306.01P021, FLEX Main Generator Venting 

COMMITMENTS: None 

ATTACHMENTS: None 



I. INTRODUCTION 

A. Introduce yourself; 

1. Name 

2. Position/responsibilities 

3. Background/qualifications 

B. Introduce subject matter 

1. Procedure title/subject matter: 
N-CL-OPS-DB-FLEX-FLUID, FLEX Water and Fuel Procedures. 

2. Basis for instruction ( check one) 

cgj New procedure/subject matter 

D Revised procedure/subject matter 

D Existing procedure/subject matter review 

D Other: 

TQ-AA-223-F070 
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Comments: NOTE: FLEX/ELAP procedures and equipment are new to the industry and CPS as driven 
by events following the tsunami impact on the Fukishima plant in Japan. 

3. Establish relevance, importance, and purpose of topic 

Due to the Beyond Design Basis External Event (BDBEE) at the Fukishima nuclear 
power station in Japan; the NRC directed the US nuclear industry to develop procedures, 
processes, and strategies to cope with a BDBEE. This course will provide Operators with 
the skills to implement water and fuel strategies for Clinton Power Station. 
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C. Present Objectives: (list below) 

430601.01 

430601.14 

430601.15 

430601.16 

430601.17 

430601.18 

430601.19 

430601.20 

430601.21 

430601.22 

430601.23 

430601.24 

430601.25 

430601.26 

430601.27 

430601.28 

430601.29 

430601.39 

Implement FLEX (ELAP) procedures 

Access the FLEX storage building at the URS. 

Operate auxiliary systems in the FLEX storage building ( e.g. ac generator for 
lighting, ventilation) 

Access the URS inside the FLEX storage building 

Deploy the hydraulic FLEX Booster Pumps 

Connect the FLEX pump discharge to the Unit 2 Division 2 SX supply header 

Operate the diesel-driven FLEX pump. 

Fill and vent the Unit 2 Division 2 SX Supply line. 

Connect FLEX pump water supply to the SX system. 

Fill and vent the Unit 1(2) SX system. 

Maximize RHR HX flow by isolating unwanted SX flowpaths. 

Operate the FLEX storage building blast doors 

Re-locate the FLEX pump during a beyond-design-basis flooding event. 

Deploy the FLEX pump discharge hose during a beyond-design-basts flooding 
event · 

Deploy the FLEX pump suction hose during a beyond-design-basis flooding 
event. 

Supply URS water to the plant from a Regional Response Center pump using the 
primary connection. 

Supply URS water to the plant from a Regional Response Center pump using the 
alternate connection. 

Connect the portable fuel oil pump to a DG Day Tank drain line 



430601.40 

430601.41 

430601.42 

430601.43 

430601.44 

430601.54 

430601.55 

430601.57 

430601.62 

430601.63 
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Deploy fuel hose from the portable pump to outside grade elevation 

Deploy fuel hose from the DG Building 762' to outside grade elevation 

Supply fuel oil to the Ford F-750 truck fuel tanks 

Supply fuel oil to the FLEX generator 

Supply fuel oil to the FLEX pump 

Deploy hose from DG Building 762' manifold to the LPCS or RHR-C injection 
header connection for FLEX pump injection to the RPV during an ELAP 

' 

Lineup FLEX pump for Suppression Pool Cooling during an ELAP 

Deploy hose from DG Building 762' manifold to the LPCS or RHR-C injection 
header connection for FLEX pump injection to the Suppression Pool during an 
ELAP . 

Deploy hose from DG Building 762' manifold to Fuel Building 755' elevation for 
Spent Fuel Pool makeup/spray during an ELAP 

Connect hose nozzle to the Spent Fuel Pool rail for SFP Makeup or Spray 



II. DESCRIPTION OF PROCEDURE/SUBJECT MATTER 
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Instructions: Use a copy of the latest revision of the procedure(s)/subject matter for presentation of this 
section. Present the document covering it to the extent required to meet the objectives. Involve the 
trainees in discussion and questions to keep them active and interested. Provide adequate guidance to 
the instructor in this section for instructional activities and content to support achievement of objectives. 
Sefficient detail must be contained in this section such that there is repeatability of the instruction if the 
material is presented by an instructor other than the author. Scripted questions should be included in 
this section of the DBIG to support learning and to check for understanding. Add as many lines/pages 
as needed. In addition, if only select parts. of the reference document are to be taught, indicate the items 
below. Consider addressing the following items in the training content as applicable: 

• Why is this task performed? 
• What does the task accomplish? 
• What is the importance of the task with respect to plant safety? 
• What are the consequences of performing the task incorrectly? 
• How will the plant respond? 
• What are the bases of procedure precautions, limitations and actions, and 

pre-requisites? 
• What steps are critical for completing the task correctly? 

Include Exelon Fundamentals and relevant OP EX including applicable SOER 10-2 must-know OP EX in 
the training material content 

A. OPEX- Fukishima event as described in Nantel training 

B. SOER 10-2: An understanding of the events leading to the Fukushima release and the probability 
of natural disaster placing CPS in the same condition is required for the operator to understand 
the procedures, strategies, and equipment in place to mitigate such an event. 

C. IER 11-3: Solid operator fundamentals are necessary to respond to ELAP events and prevent fuel 
damage and fission product release to protect the health and safety of the public. 

D. Discuss the transition from off-normals to EOP's to FLEX procedures 

-
E. Describe how the 4306.01 flowchart (motherhood document) is set up and used. 

F. Discuss which phase of FLEX 4306.01 covers and define 'infinite coping'. 

G. These procedures and strategies provide water and fuel to essential plant equipment to ensure 
'indefinite coping' is achieved 

H. Perform/Simulate/Discuss or conduct a simulator/classroom tabletop exercise to demonstrate 
execution of FLEX Phase II strategies 



·III. REVIEW AND EVALUATION 

A. Summarize the training materials including major changes. 

B. Ask questions to assess student achievement of objectives. 

C. Reinforce the relevance, importance, and purpose of the topic. 

D. Ensure the trainees are aware how the objectives will be evaluated. 

\ 
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N-CL-OPS-
DB430601-
FLEX 

N-CL-OPS-
DB430601-
FLEX 

000 I O 1/28/15 

4.0 Hrs. 

Date: 

Date: 

Date: 

,- 2 .. OBJECTIVES:_ Given applicable CPS FLEX procedures, recall_the following: ________ ··-- _______ _ 

' . Objective # Objective De$cription . SRO RO EO -"ilrl 
DB430601.01.01 Demonstrate knowledge of the entry condition for 4306.01 X X X X 

(ELAP). 

DB430601.0l.02 

DB430601.01.03 

DB430601.01.04 

DB430601.0l.05 

DB430601.01.06 

Demonstrate knowledge of the Time Critical Actions 
requirements associated with CPS 4200.01 and 4306.01 in 
regards to an ELAP event. 

Explain why ADS Depressurization is Inhibited during 
ELAP conditions per CPS 4306.01 

Explain why RPV Pressure is maintained 150-250psig 
during ELAP conditions per CPS 4306.01 and the EOPs. 

Identify the RCIC Interlocks which are defeated during an 
ELAP per CPS 4306.01 (4410.00COOl). 

Demonstrate knowledge of the (primary/alternate/RRC) 
Electric Power Strategies used for 4306.01. 

X X X 

X X X 

X X X 

X X X 

X X X X 

SRRS 3D.126 I 3D.111: Retain approved DBI Gs for life of plant OR for RP records the Life of Insurance Policy 
+ 1 Yr. May be retained in department for two years, then forwarded to Records Management. 
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; · . _Objective # 
---------··-·~-----------·-------·----·-- -·--- -·--- ·------·-------·- ------- -·---- ----- ----- ---·-·1 

.. . dbjectiv~ Description · . · SRO RO EO Ill J 

DB430601.01.07 Demonstrate knowledge of the color coding scheme of X X X X 
480vac electrical cables used for 4306.01 Electric power 
strategies. 

DB430601.01.08 Demonstrate knowledge of the manual breaker qperations X X x. X 
required on 480 Vac Unit Substation breaker in support of 
4306.01 electric power strategies. 

DB430601.0l.09 Demonstrate knowledge of the FLEX Water Strategies X X X 
used for 4306.01. 

DB430601.01.10 Demonstrate knowledge of the FLEX Wa~er Strategy used X X X 
when a Lake Flooding event is present per 4306.01. 

DB430601.0l.11 Demonstrate knowledge of the Instrumentation power X X X 
Strategies used for 4306.01. 

DB430601.01.12 Demonstrate knowledge of how to determine RPV Level X X X X 
and pressure readings locally per 4303.01P015. 

DB430601.01.13· Demonstrate knowledge of the RPV Makeup from RCIC X ·x X X 
flow path used for 4306.0L 

DB430601.01.14 Describe control logic failure modes of the RCIC and X X X 
RHR systems with respect to their core cooling 

DB430601.01.15 , Demonstrate knowledge of a RCIC Black-start used for X X X 
4306.01. 

DB430601.01.16 Demonstrate knowledge of the RPV Makeup from SF X X X 
flow path used for 4306.01. 

DB430601.01.17 Demonstrate knowledge of the RPV Makeup flow path X X X X 
from FLEX pump flow paths used for 4306.01. 

DB430601.01.18 Demonstrate knowledge of the RPV Makeup from B.5.b X X X X 
pump from CY flow path used for 4306.01. 

DB430601.01.19 Demonstrate knowledge of the Suppression Pool Cooling X X X 
flow path used for 4306.01. 
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\- -- - - ---- - -- . ---- - --- ----- - ----- ----- -- -- - ----- ---- -------- - -·-·---- -------- ----- ·- ----- - ---- -- ··- -- - ---- ------··1 

Objective# Objective Description SRO RO EO ILT 1 
I 

DB430601.0l.20 Demonstrate knowledge of why Suppression Pool level . X X X 
band is maintained 23' O"- 23'9" during ELAP conditions 
per 4306.01. 

DB430601.01.21 Demonstrate knowledge of the Suppression Pool Makeup X X X X 
flow path used for 4306.01. 

DB430601.01.22 Demonstrate knowledge of the Ventilation Strategies used X X X X 
for 4306.01. 

DB43060I.Ol.23 Demonstrate knowledge of the Communication Strategies X X X X 
used for 4306.01. 

DB43060I.Ol.24 Demonstrate knowledge of the Fuel Oil makeup Strategies X x. X X 
used for 4306.01. 

DB43060I.Ol.25 Demonstrate knowledge of the ADS Air flowpaths used X X X X 
for 4306.01 

DB43060I.Ol.26 Demonstrate knowledge of the Hydrogen Control Strategy X X X 
used for 4306.01. 

DB430601.01.27 Demonstrate knowledge of the SFP Level instrumentation X X X X 
used to support 4306.01 actions. 

DB430601.01.28 Demonstrate knowledge of the SFP Makeup from SX X X X X 
flowpath used for 4306.01. 

DB430601.01.29 Demonstrate knowledge of the SFP Spray from FLEX X X X X 
pump flow path used for 4306.01. 

DB430601.01.30 Demonstrate knowledge of the Debris removal X X X 
components for FLEX events. 

DB43060I.Ol.31 Demonstrate knowledge of Flex Equipment out-of-service X X X 
administrative requirements per CC-CL-118. 

DB430601.01.32 Demonstrate knowledge of control logic failure mode.s X X X 
with respect to FLEX Phase 1 and 2 core cooling flow 
paths 
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EVALUATION METHOD & PASSING CRITERIA: Given and IA W applicable CPS FLEX 
procedures, trainees will correctly enter 4306.01 in class room activities or simulator scenarios and 
correctly execute associated checklists. 

REFERENCES: (List the procedure/subject matter here. Jfnot readily available through other means such as EDMS, 
include the revision number or date of the procedure.) 
1. 4306.01, Clinton ELAP Flowchart 
2. 4306.0ICOOI, FLEX Cable Deployment 
3. 4306.0lPOOI, FLEX Electrical Connections 
4. 4306.0IC002, FLEX Hose Deployment 
5. 4306.0IP002, FLEX UHS Water Supply 
6. 4306.0IC003, BDBEE Damage Assessment 
7. 4306.01P003, FLEX Suppression Pool Cooling 
8. 4306.01P004, FLEX Low Pressure RPV Makeup 
9. 4306.01P005, FLEX RCIC Operation 
10. 4306.01P006, FLEX Suppression Pool Makeup 
11. 4306.01P007, FLEX Spent Fuel Pool Makeup 
12. 4306.01P008, FLEX Diesel Fuel Oil Supply 
13. 4306.01P009, FLEX ADS Air Supply 
14. 4306.0lPOlO, FLEX Ventilation 
15. 4306.01P012, FLEX Communications 
16. 4303.01P015, ALTERNATE METHODS FOR OBTAINING ESSENTIAL PARAMETER 

VALUES 
17. 4306.01P019, FLEX Dewatering 
18. 4306.01P021, FLEX Main Generator Venting 
19. 4200.01, Loss of AC Power 

ATTACHMENTS: 

A. Control Logic Failure Modes with Respect to FLEX Phase 1 and 2 Core Cooling Flow Paths 
(included in DBIG) 



I. INTRODUCTION 

A. Introduce yourself: 

1. Name 

2. Position/responsibilities 

3. Background/qualifications 

B. Introduce subject matter 

1. Procedure title/subject matter: 
FLEX procedures- CPS 4306.01; Extended Loss of AC Power 

2. Basis for instruction ( check one) 
I 

C8J New procedure/subject.matter 

D Revised procedure/subject matter 

D Existing procedure/subject matter review 

D Other: 
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Comments: NOTE: FLEX/ELAP procedures and equipment are new to the industry and CPS as driven 
by events following the tsunami impact on the Fukishima plant in Japan. 

3. Establish relevance, importance, and purpose of topic: FLEX is required to be 
implemented at each site prior to starting up following refueling outages. Operators 
require training on the procedures, strategies, and equipment used to protect the fuel in 
the event leading to an extended loss of AC power. 

/ 



C. Present Objectives: (list below) 
r--·- ----·------------- - -------------- ·-·----·---------------- ---·------
j Obj~ctive # · . _ ~ ; _ Objec:tive D.escription . , 

DB430601.0l.01 Demonstrate knowledge of the entry condition for 4306.01 
(ELAP). 

DB430601.0l.02 Demonstrate knowledge of the Time Critical Actions 
requirements associated with CPS 4200.01 and 4306.01 in 
regards to an ELAP ~vent. 

DB430601.0l.03 Explain why ADS Depressurization is Inhibited during 
ELAP conditions per CPS 4306.01 

DB430601.01.04 Explain why RPV Pressure is maintained 150-250p~ig 
during ELAP conditions per CPS 4306.01 and the EOPs. 

DB430601.0l.05 Identify the RCIC Interlocks which are defeated during an 
ELAP per CPS 4306.01 (4410.00COOl). 

DB430601.01.06 Demonstrate knowledge of the (primary/alternate/RRC) 
Electric Power Strategies used for 4306.01. 

DB430601.01.07 Demonstrate knowledge of the color coding scheme of 
480vac electrical cables used for 4306.01 Electric power 

· strategies. 

DB430601.0l.08 · Demonstrate knowledge of the manual breaker operations 
required on 480 Vac Unit Substation breaker in support of 
4306.01 electric power strategies. 

DB430601.0l.09 Demonstrate knowledge of the FLEX Water Strateg'ies 
used for 4306.01. 

DB430601.0L10 Demonstrate knowledge of the FLEX Water Strategy used 
when a Lake Flooding event is present per 4306.01. 

DB430601.0l.11 Demonstrate knowledge of the Instrumentation power 
Strategies used for 4306.01. 

DB430601.0l.12 Demonstrate knowledge of how to determine RPV Level 
and pressure readings locally per 4303.01P015. 

DB430601.0l.13 Demonstrate knowledge of the RPV Makeup from RCIC 
flow path used for 4306.01. 
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------ ----- ------ -- --·-1 
SRO RO' EO ILT I 

X X X X 

X X X 

X X X 

X X X 

X X X 

X X x, X 

X X X X 

X X X X 

X X X 

X X X 

X X X 

X X X X 

X X X X 
V 
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;-- -- - ---- - --- --- . ------ -- ---·---·---·------ --- - -· ----- ----- ---- - ------ --· ---------------- --- _____ _,_ --- - -------- ---- --- ---

: _Objective # Objective Description SRO RO EO ILT \ 

DB430601.0l.14 Describe control logic failure modes of the RCIC and X X X 
RHR systems with respect to their core cooling 

DB430601.0l.15 Demonstrate knowledge of a RCIC Black-start used for X X X 
4306.01. 

DB430601.0l.16 Demonstrate knowledge of the RPV Makeup from SF X X X 
flow path used for 4306.01. 

DB430601.0l.17 Demonstrate knowledge of the RPV Makeup flow path X X X X 
from FLEX pump flow paths used for 4306.01. 

DB430601.0l.18 Demonstrate knowledge of the RPV Makeup from B.5.b X X X X 
pump from CY flow path used for 4306.01. 

DB430601.0l.19 Demonstrate knowledge of the Suppression Pool Cooling X X X 
flow path used for 4306.01. 

DB430601.0l.20 Demonstrate knowledge of why Suppression Pool level X X X 
band is maintained 23' O"- 23'9" during ELAP conditions 
per 4306.01. 

DB430601.0l.21 Demonstrate knowledge of the Suppression Pool Makeup X X X X 
flow path used for 4306.01. 

DB430601.01.22 Demonstrate knowledge of the Ventilation Strategies used X X X X 
for 4306.01. 

DB430601.0l.23 Demonstrate knowledge of the Communication Strategies X X X X 
used for 4306.01. 

DB430601.01.24 Demonstrate knowledge of the Fuel Oil makeup Strategies X X X X 
used for 4306.01. 

DB430601.01.25 Demonstrate knowledge of the ADS Air flowpaths used X X X X 
for 4306.01 

DB430601.01.26 Demonstrate knowledge of the Hydrogen Control Strategy x. X X 
used for 4306.01. 
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r-------------·-·--------------------------···------------------------------------------- ----- ---- -----· ----------, 
i _ Objective_# __ _ Qbj~ctiv~ li)~s:criptlon __ SRO RO EO _ IL T. ! 

DB430601.0l.27 Demonstrate knowledge of the SFP Level instrumentation X X X X 
used to support 4306.01 actions. 

DB430601.0l.28 Demonstrate knowledge of the SFP Makeup from SX 
flowpath used for 4306.01. 

DB430601.0l.29 Demonstrate knowledge of the SFP Spray from FLEX 

DB430601.0l.30 

DB430601.0l.31 

DB430601.0l.32 

-- pump flow path used for 4306.01. 

Demonstrate knowledge of the Debris removal 
components for FLEX events. 

Demonstrate knowledge of Flex Equipment out-of-service 
administrative requirements per CC-CL-118. 

Demonstrate knowledge of control logic failure modes 
with respect to FLEX Phase 1 and 2 core cooling flow 
paths 

X X X X 

X X X X 

X X X 

X X X 

X X X 



II. DESCRIPTION OF PROCEDURE/SUBJECT MATTER 
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Instructions: Use a copy of the latest revision of the procedure(s)lsubject matter for presentation of this 
· section. Present the document covering it to the extent required to meet the objectives. Involve the 
trainees in discussion and questions to keep them active and interested. Provide adequate guidance to 
the instructor in this section for instructional activities and content to support achievement of objectives. 
Sufficient detail must be contained in this section such that there is repeatability of the instruction if the 
material is presented by an instructor other than the author. Scripted questions should be included in 
this section of the DBIG to support learning and to check for understanding. Add as many lines/pages 
as needed. In addition, if only select parts of the reference document are to be taught, indicate the items 
below. Consider addressing the following items in the training content as applicable: 

• Why is this task performed? 
• What does the task accomplish? 
• What is the importance of the task with respect to plant safety? 
• What are the consequences of performing the task incorrectly? 
• How will the plant respond? 
• What are the bases of procedure precautions, limitations and actions, and 

pre-requisites? 
• What steps are critical for completing the task correctly? 

Include Exelon Fundamentals and relevant OPEX including applicable SOER 10-2 must-know OP EX in 
the training material content 

A. OPEX- Fukishima event as described in Nantel training 

B. SOER 10-2: An understanding of the events leading to the Fukushima release and the probability 
of natural disaster placing CPS in the same condition is required for the operator to understand 
the procedures, strategies, and equipment in place to mitigate such an event. 

C. IER 11-3: Solid operator fundamentals are necessary to respond to ELAP events and prevent fuel 
damage and fission product release to protect the health and safety of the public. 

D. Discuss the transition from off-normals to EOP's to FLEX procedures 

E. Describe how the 4306.01 flowchart (motherhood document) is set up and used. 

F. Discuss which phase of FLEX 4306.01 covers and define 'infinite coping'. 

G. Group activity- trainees will review 4306.01 strategy legs and present to the class how these 
strategies will be implemented. 

H. Discuss Attachment 'A' (LORT/ILT) 



III. REVIEW AND EVALUATION 

A. Summarize the training materials including major changes. 

B. Ask questions to assess student achievem.ent of objectives. 

C. Reinforce the relevance, importance, and purpose of the topic. 

D. Ensure the trainees are aware.how the objectives will be evaluated. 

TQ-AA-223-F070 
Revision 4 

Page 10 of 31 



Attachment 'A' 

Clinton Power Station 
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Control Logic "Failure" Modes with Respect to FLEX Phase 1 
and Phase 2 Core Cooling Flow Paths 

Prepared By: ~P.:....:K....;;.;:. • ....:..R-"+-y=:an'-'---______ _ 

·Reviewed By: _M_a_rk_M_c_C_lu_r_e ______ _ 

Approved By: =-D=-=al-=-e-=S..:....:.he=lt=o..:..:.n ______ _ 



Background 

Control Logic Failure Modes with Respect to 
FLEX Phase 1 and 2 Core Cooling Flow Paths 
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INPO IER Ll-13-10, "Nuclear Accident at the Fukushima Daiichi Nuclear Power Station," 
Recommendation 4, states the following: 

Validate that personnel understand the failure modes of all control logic in 
core cooling systems and that operators and emergency response personnel 
monitor system status and can respond to restore core cooling if lost early in 
the accident sequence. · 

It is understood that this recommendation applies to the core cooling equipment/flow paths 
that are used in the FLEX core cooling strategy for Phase 1 (installed plant equipment) and 
Phase 2 · (on-site portable equipment). 

In the interest of maintaining core cooling equipment and flow paths in operation, in addition 
to the actual "failure" of a control logic ( or interlock), this paper will assess the impact of 
actual control logic/interlock actuation as a result of an anticipated actual plant condition (such 
as a high drywell pressure and high containment pressure). 

By reviewing the control logic failure modes, as well as the impact of real actuations, an 
overall picture of actions needed to protect and/or restore core cooling equipment during the 
execution of the Clinton Phase 1 and 2 FLEX core cooling strategies can be developed. 

FLEX Core Cooling Strategies 

The FLEX core cooling flow paths are depicted on the two attached one-line diagrams. In 
summary, RCIC is used to inject to the RPV for Phase '1. For Phase 2: 

1. the Division 1 (primary) or Division 2 (alternate) Low Pressure Coolant Injection (LPCI) flowpath 
while the RHR loop is operating in the FLEX Suppression Pool Cooling mode, and 

2. direct injection into the RPV from the FLEX pump using hose connections on the Low Pressure 
Core Spray (LPCS) or the LPCI-C injection headers. 

Phase 1: 

A failure of the control logic for the RCIC speed control system is the functional equivalent of a 
loss of power (DC) to the control logic. The end result is the inability of the control system to 
automatically control the speed/flow of the RCIC turbine/pump. In this failure situation, the 
RCIC system could be operated manually in accordance with 4303.01P013, RCIC MANUAL 
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OPERATION WITHOUT DC CONTROL POWER. This procedure provides the guidance for 
manually throttling the steam flow to RCIC to maintain pump discharge pressure greater than 
RPV pressure and verifying that RPV level is responding as expected. 

EOP-1 RPV LEVEL CONTROL specifies RCIC as a primary injection system and provides 
allowance for bypassing trip signals that could otherwise preclude its use. 4410.00COOl, 
DEFEATING RCIC INTERLOCKS contains the direction for defeating certain RCIC isolation· 
signals to help maintain the operation of RCIC under emergency conditions: 

• RCIC Area Temperature Isolation Signals ' 
• RCIC Suction Transfer 
• Low RCIC Steam Supply Pressure Isolation 
• RCIC Level 8 Isolation 

Additionally, Clinton will implement the additional defeats provided in EPG/SAG Rev. 3 from 
the BWROG. These defeats include: 

• RCIC Exhaust Diaphram HJgh Pressure Isolation 
• RCIC High Exhaust Pressure Trip 
• RCIC Stm Flow High 

Phase 2: 

As shown in Attachment 1, the 'A' and 'B' RHR systems are being used for RPV inject/on flow 
paths (core cooling) in addition to their containment cooling function. Specifically, water from 
a Suppression Pool Cleanup and Transfer (SF) pump is being provided to the RHR systems at a 
connection on the previously abandoned Steam Condensing Mode piping on the inlet to the 
RHR heat exchangers. With a FLEX pump providing cooling water to the heat exchanger, this 
flowpath is able to remove decay heat from the suppression pool, and provide the 'preferred' 
RPV makeup system using the associated LPCI piping and valves. This is the preferred RPV 
makeup system because the suppression pool water will be relatively clean for many hours of 
operation. 

While the RHR system provides the preferred method for RPV makeup during an extended loss 
of AC power event, there are two methods shown in Attachment 2 for supplying ultimate heat 
sink water to the reactor from a FLEX pump. These two methods use hose connections on the 
LPCS and LPCI-C injection headers. The injection valves (1E21-FOOS and 1E12-F042C) are 
easily accessible for manual operation, and therefore these two RPV makeup 
methods are not susceptible to control logic failures. They are always available should 
the suppression pool supply become unavailable due to control logic failures. 
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Even though this 'ultimate' RPV makeup sytem exists in Clinton's FLEX strategy, this paper will 
analyze the control logit and interlocks that could affect the 'preferred' method of RPV 
makeup. The paper will also consider the affect of logic system actuations that would 
otherwise be proper if power was available to an RHR pump. For example, several hours into 
the event the logic for the Containment Spray mode of RHR can be expected to be met. The 
valves that realign for Containment Spray, in the absence of an RHR pump, have the affect of 

. interrupting the suppression pool cooling method that was established using the SF pump and 
RHR heat exchanger. · 

Wherever it was deemed appropriate, compensatory actions were included in the FLEX 
Support Guides (FSGs) to allow the 'preferred' method for RPV makeup to continue even when 
control logic failures or logic system actuations functioning as designed have complicated the 
establishment of the required valve lineup. 
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FLEX Suppression Pool Cooling 
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Control Logic Item 
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Applicability to FLEX Strategy 

Controls and Interlocks 

RH A (8) Full Flow Test Valves F024A and F0248 

Full Flow Test Valves F024A and F024B can not be opened if 1E12-F024A(B) is used in the FLEX 
Shutdown Cooling Suction Valve F006A or F006B are not fully Suppression Pool Cooling lineup. 
closed to prevent possible draining of the RPV to the 
suppression pool. 

RH A (8) Containment Out~oard Isolation Valves F027A and F0278 

The RH containment outboard isolation valves are interlocked 1E12-F027A(B) is used in the FLEX 
such that the associated Containment Spray Shutoff Valve Suppression Pool Cooling and RPV 
F028A (B) and LPCI from RH Shutoff Valve F042A (B) must be Makeup lineups. 
fully closed before an isolation valve can be opened. This 
interlock prevents inadvertent LPCI injection or containment 
spray during RH System testing. 

RH A(8) Containment Spray A(8) Shutoff Valves F028A and F0288 

1. RH can be opened only if the associated 1E12-F028A(B) needs to remain 
Containment Outboard Isolation Valve F027 A (B) is shut. 
fully closed. This prevents inadvertent flow to a 
containment spray header during valve stroke 
testing. 

2. RH A(B) Containment Spray A(B) Shutoff Valves 
F028A and F028B are interlocked closed: 

Analysis/Disposition 

1E12-F024A(B) can be 
accessed to operate 
manually if r~9uired 

/ 

• The step for opening 
1E12-F027A(B) in 
4306.01P004 LOW 
PRESSURE RPV MAKEUP 
identifies this interlock. 

• 1E12-F027A(B) can be 
accessed to operate 
manually if required 

The valve is not repowered 
in the FLEX electrical lineup. 



Control Logic Item 

a. If a LPCI initiation is present without a CS 
initiation signal. (Manual CS Initiation Button Will 
initiate CS sequence with LPCI Initiation signal) 

b. High Drywell Pressure signal required to initiate 
CS by manually opening F028A(B) 
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Applicability to FLEX Strategy Analysis/ Disposition 



Control Logic Item 

LPCI From RH Shutoff Valves F042A, F042B, arid _F042C 

1. The LPCI injection valves, F042A, B, and C, open 
automatically if a sealed-in LPCI initiation signal is 
present, the associated valve control switch is not in 
CLOSE, a CS initiation signal is NOT present, and / 

reactor pressure is less than 472 psig. 

2.1 If a LPCI initiation signal is present when a valve 
control switch is taken to CLOSE, the valve closes 
and an override annunciator actuates ·in the MCR 
indicating that manual operation is required to open 
it for injection. 

3. The valve closes with a sealed-in CS initiation signal 
present ensuring full flow to the spray headers to 
protect the containment against overpressurization. 

i 

. RH Heat Exchanger Bypass Valves F048A and F048B 

1. F048A and B are normally open in standby, and will 
automatically open if closed upon LPCI initiation to 
ensure full flow for 10 minutes to the reactor vessel 
for makeup during a LOCA. 

2. F048A and B automatically close if ALL the following 
· conditions are satisfied 

.. 
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Applicability to FLEX Strategy 

The abiJity to open 1E12-F042A(B) 
needs t9 be maintained for RPV 
makeup. 

1E12-F048A(B) needs to remain 
shut for both the core cooling and 
suppression pool cooling 

r"flowpaths. Flowpath through the 
HX needs to be maintained for 
RPV makeup, while in the FLEX -

Analysis/ Disposition 

Included a note in 
4306.0lPOOl FLEX 
ELECTRICAL CONNECTIONS 
to alert the MCR that ECCS 
injection valves may open 
upon energization. ~ 

No impact on RPV makeup 
strategy. 

Disabled the Containment 
Spray system in 
4306.01P003 FLEX 
SUPPRESSION POOL 
COOLING by raising the 
Containment Pressure 
setpoint. 

The RPV makeup flowpath is 
maintained through the HX 
(1E12-'F003A(B) and Steam 
Condensing Mode piping on 
the HX inlet). 1E12- · 
F048A(B) needs to be kept 



Control Logic Item 

a. CS initiation signal present and 10 minute LOCA 
, timer has timed out, and 

b. Same loop RH Heat Exchanger Inlet Valve 
F047A(B) fully open, and 

C. Same loop RH Heat Exchanger Outlet Valve 
F003A (B) fully open. 

3. If containment spray is manually initiated before the 
10-minute LPCI signal seal-in timer times out, F048A 
and B cycle until the timer times out. Opening of 
F048B is delayed for 90 seconds on automatic 
initiation to allow time for containment spray train A 
to reduce containment pressure. 
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Applicability to FLEX Strategy 

suppression pool cooling lineup. 

Not applicable 

RH Pump Minimum Flow Recirc Valves F064A, F064B and F064C. 

1. The RH pump minimum flow valves are open in the Applicable 
standby lineup. Following the start of a pump, they 
automatically close when pump discharge flow 
reaches 1100 gpm. Thereafter, they open whenever 
RH pump discharge flow is less than 1100 gpm for 8 
seconds, and re-close when pump discharge flow 
reaches 1100 gpm. 

RH Heat Exchanger SSW Inlet and Outlet Valves F014A, F014B, F068A & F068B 

Analysis/ Disposition 

shut by turning off the 
breaker or by manual 
operation. This is specified 
in 4306.01P003 FLEX 
SUPPRESSION POOL 
COOLING. 

The 10 minute time delay 
· will have timed out long 
before the FLEX suppression 
pool cooling is established. 

Manual Containment Spray 
actuation is not a FLEX 
related action. 

A check valve isolates the 
minimum flow line from the 
pressurized piping. 



Control Logic Item 

Each of these valves automatically open~ on a containment 
spray initiation. Loop A valves open immediately and loop B loop 
valves are delayed for 90 seconds. Tliey cannot be closed when .· 
a containment spray initiation signal is present. They also open 
automatically on a manual containment spray initiation if drywell 
pressure is 1.68 psig. 
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Applicability to· FLEX Strategy 

Applicable 

Analysis/ Disposition 

These valves are opened 
from their control switches. 
The Containment Spray 
function is disabled and 
manual operation is 
specified if required in 
4306.01P003 FLEX 
SUPPRESSION POOL 
COOLING. 



1. 

2. 

3. 

Control Logic Item 
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Applicability to FLEX Strategy 

Automatic Isolations 

Group 2 - RH A(B) to Containment Pool Cooling Not Applicable 
Shutoff Valves F037A and F037B close from the 

• RPV Level <Low Level 3 (8.9") or 

• High Drywell pressure (1.68 psig) 

• RH Heat Exchanger Rm Temp High >144.5 °F 

Group 3 - Shutdown Cooling Inboard and Outboard Not Applicable 
Isolation Valves F009 & FOOS, RH to Feedwater 
Shutdown Cooling Return Valves F053A and F053B, 
and Reactor Head Spray Valve F023 automatically 
close from the following Group 3 Isolation logic 
signals: 

• RPV Level <Low Level 3 (8.9") or 

• RPV Pressure >104 psig . 

• RH Heat Exchanger Rm Temp High >144.5 °F 

Group 11 - The LPCI and CS initiation signals are Applicable 
used to initiate Group 11. 

a. RH A (B) Full Flow Test Valves F024A(B) and RH 
C Full Flow Test Valve F021 automatically close 
from the following Group 11 Isolation logic 
signals: 

• High Drywell pressure (1.68 psig) 

• RPV water Level 1 (-145.5'1 

Analysis/ Disposition 

Valves are only open during 
outages. 

Valves only open during 
outages. 

The Containment Spray 
function is disabled and 
manual operation is 
specified if required in 
4306.01P003 FLEX 
SUPPRESSION POOL 
COOLING. 



4. 

1. 

2. 

3. 

Control Logic Item 

b. The LPCI and CS initiation signals automatically 
close F024A and F024B; however either valve 
may be opened with a LPCI signal present to 
allow for suppression pool cooling. An alarm 
sounds to alert the operator that the valve is not 
fully open. 

Group 20 - RH B Radwaste First (Second) Isolation 
Valves F049(F040) and the RH Heat Exchanger First 
(Second) Sample Valves F060A(B), F075A(B) 
automatically close from the following Group 20 
Isolation logic signals: 

• RPV Level <Low Level 3 (8.9") or 

• High Drywell pressure (1.68 psig) 

• RH Heat Exchanger Rm Temp High >144.5 °F 
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Applicability to FLEX Strategy 

Not Applicable 

LPCI/LPCS Initiation Logic 

If in SDC, as level decreases, FOOS and F009 isolate Not Applicable 
(close) on Level 3 .and the RH pump in shutdown 
cooling trips. RH must then be manually placed in 
the LPCI mode by opening F004A and re-starting the 
RH pump. 

Initiated by a Low reactor water level ( <Level 1) Applicable 
and/or High Drywell Pressure High (> 1.68 psig) in a 
combined "one-out-of-two-twice" logic. Or Manual 
Initiation by arming and depressing the "LPCS/LPCI 

· A" pushbutton. 

LPCS Pump starts immediately. Not Applicable 

Analysis/ Disposition 

Valve is normally shut and 
confirmed in 4306.01P003 
FLEX SUPPRESSION POOL 
COOLING. 

Valves not used in FLEX 
strategies 

High Drywell Pressure is 
expected due to RR Pump 
seal leakage. 

No 4.16 KV power 



( 

Control L~gic Item 

4. RH Pump A starts after a five-second time delay, 
which is initiated from the time ~us 1A1 is powered. 

5. Other than shutdown cooling valves, all other air and 
motor operated valves change position to establish 
the LPCI valve lineup as follows: 

a. RH Hx Bypass-Valves F048A OPEN. (open signal 
for 10 minutes) 
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Applicability to FLEX Strategy 

Not Applicable. 

. ~ ~.· . . 

., 

Applicable 

Analysis/Disposition 

No 4.16 KV power 

... 

• Valve needs to remain 
shut to avoid "short 
cycling" to the 
suppression pool. 

• Suppression Pool Cooling 
requires the valve to be 
shut, but the 10 minute 
delay has no impact. 



Control Logic Item 

b. RH Full Flow Test Valve F024A and LPCS Full 
Flow Test Valve F012 CLOSE. 

' 

~ 

C. RH to Containment Spray Valves F028A CLOSE. 

d. RH to Containment Outboard Isolation Valves 
F027A OPEN. 
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Applicability to FLEX Strategy 

Applicable 

Not Applicable 

Applicable 

Analysis/ Disposition 

• 1E12-F024A needs to 
open for Suppression Pool 
Cooling and throttled for 
RPV makeup during 
suppression pool cooling 
operation. 

• 1E12-F024A can be 
accessed to operate 
manually if required 

• 1E21-F012 needs to be 
closed for RPV makeup 
from a FLl:X pump and 
open for suppression pool 

' makeup 

• 1E21-F012 can be 
accessed to operate 
manually if required 

The valve is not repowered 
in the FLEX electrical lineup. 

• Valve needs to open for 
RPV makeup. 

• Valve can be accessed to 
operate manually if 
required 



6. 

7. 

1. 

2. 

Control Logic Item 

LPCI injection valve F042A and LPCS injection valve 
FOOS open when vessel pressure is less than 472 
psig. 

The LPCI initiation signal seals in upon actuation and 
must be manually reset when the initiating signal(s) 
clear using the Division 1 manual reset button. 
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Applicability to FLEX Strategy 

Applicable 

Applicable 

RHR-A Containment Spray Initiation Logic 

CS initiates,. if LPCI/LPCS logic has been actuated for A Containment Spray Initiation 
> 10 minutes AND Drywell Pressure High (> 1.68 signal is regarded as.an 
psig) in one-out-of-two logic AND Containment unacceptable impediment to 
Pressure High (> 7.6 psig) in a one-out-of-two logic. establishing and maintaining a 
Or, Manual Initiation by arming and depressing Suppression Pool Cooling lineup 
CNTMT SPRAY A manual initiation pushb.utton AND during this event. The FLEX 
Drywell Pressure High (> 1.68 psig) in one-out-of-two Suppression Pool Cooling lineup 
logic. ·requires the 1E12-F024A to be 

RH Pump A starts immediately and 1E12-F024A, RHR open and 1E12-F028A to be shut. 

Test Valve To Su ppr Pool-SHUT ( directly from 
LPCI/LPCS logic). 

Analysis/ Disposition 

• 1E12-F042A needs to 
open for RPV makeup 
during suppression pool 
cooling operation.· 

• 1E21-F005 needs to be 
open for RP\/ makeup 
from a FLEX pump, but 
can be opened manually. 

LPCI/LPCS signal will persist 

Containment Spray is 
effectively disabl~d by 
raising the containment 
pressure setpoint at the 
ATM. 

Should the Containment 
Spray automatic initiation 
occur before the ATM 
setpoint is raised, the signal 
can be reset and the valves 
repositioned after raising the 



3. 

4. 

5. 

Control Logic Item 

Automatic initiation of CS can be delayed by 
repeatedly depressing the divisional delay timer reset 
pushbutton BEFORE the 10-minute containment 
spray delay timer _times out. 

Division 1 VG Low Level 2 or High Drywell Pressure 
Load Driver starts SX Pump A. 

RH valves change position to establish the 
containment spray lineup as follows: 

a. 1E12-F028A, RHR A To CNMT Spray A Shutoff 
Valve-OPEN 

b. 1E12-F014A, SSW Inlet RHR A Hx Valve-OPEN 

C. 1E12-F068A, RHR A Hx SSW Outlet Valve-OPEN 

d. 1E12-F003A, RHR A Hx Outlet Valve-NORMALLY 
OPEN - DOES NOT RECEIVE OPEN SIGNAL 

e. 1E12-F047A, RHR A Hx Inlet Valve-NORMALLY 
OPEN - DOES NOT RECEIVE OPEN SIGNAL 

f. 1E12-F048A, RHR A Hx Bypass Valve-SHUT 

g. 1SX082A, RHR A Hx MU Cond Inlet Valve-SHUT 

h. 1E12-F024A, RHR A Test Valve To Suppr Pool-
SHUT 
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Applicability to FLEX Strategy 

-

LPCI B/C Initiation Logic 

Analysis/ Disposition 

setpoint. 



Control Logic Item 

1. If in SOC, as level decreases, FOOS arid F009 isolate 
(close) on Level 3 and the RH pump in shutdown 
cooling trips. RH B must then be manually placed in 
the LPCI mode by opening F004B and re-starting the 
RHB pump. 

2. Initiated by a Low reactor water level ( <Level 1) 
and/or High Drywell Pressure High (>1.68 psig) in a 
combined "one-out-of-two-twice" logic. Or Manual 
Initiation by arming and depressing the "LPCI B/C" 
pushbutton. 

3. RH Pump C starts immediately. 

4. RH Pumps B start after a five-second time delay, 
which is initiated from the time Bus lBl is powered. 

5. Other than shutdown cooling valves, all other air and 
motor operated valves change position to establish 
the LPCI valve lineup as follows: 

a. RH Hx Bypass Valves F048 B OPEN. (open signal 
for 10 minutes) 
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Applicability to FLEX Strategy 

Not Applicable 

Applicable 

Not Applicable 

Not Applicable 

Applicable 

Analysis/ Disposition 

Valves not used in FLEX 
strategies 

High Drywell Pressure is 
expected due to RR Pump 
seal leakage. 

No 4.16 KV power 

No 4.16 KV power 

C 

• 1E12-F048A(B) needs to 
remain shut to prevent 
short cyling to th~ 
suppression pool. 

• Suppression Pool Cooling 
requires the valve to be 
shut, but the 10 minute 
delay has no impact. 



Control Logic Item 

b. RH Full Flow Test Valves F024B and F021 CLOSE. 

C. RH to Containment Spray Valves F028B CLOSE 

-
d. RH to Containment Outboard Isolation Valves 

F027B OPEN. 

/ 
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Applicability to FLEX Strategy 

Applicable 

Not Applicable 

Applicable 

Analysis/ Disposition 

• 1E12-F024B needs to 
open for Suppression Pool 
Cooling and throttled for 
RPV makeup during 
suppression pool cooling 
operation. 

• 1E12-F024B can be 
accessed to operate 
manually if required 

• 1El2-F021 needs to be 
closed for RPV makeup 
from a FLEX pump and 
open for suppression pool 
makeup 

\ 

• 1E12-F021 can be 
accessed to operate 
manually if required 

The valve is not repowered ' 

in the FLEX electrical lineup. 

• Valve needs to open for 
RPV makeup. 

• Valve can be accessed to 
operate manually if 
required 



6. 

.. 

7. 

1. 
-

2. 

3. 

Control Logic Item 

LPCI injection valves F042 B and C open when vessel 
pressure is less than 472 psig. 

The LPCI B/C initiation signal seals in upon actuation 
and must be manually reset when the initiating 
signal(s) clear using Division 2 reset button. 
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Applicability to FLEX Strategy 

Applicable 

.. 

Applicable 

RHR-B Containme·nt Sp,ray Initiation Logic 

CS initiates, if LPCI B/C logic has been actuated for A Containment Spray Initiation 
> 10 .minutes AND Drywell Pressure High (> 1.68 signal is regarded as an 
psig) in one-out-of-two logic AND Containment unacceptable impediment to 
Pressure High (>7.6 psig) in a one-out-of-two logic. establishing and maintaining a 
Or, Manual Initiation by arming and depressing Suppression Pool Cooling lineup 
CNTMT SPRAY B manual initiation pushbutton AND during this event. The FLEX 
Drywell Pressure High (> 1.68 psig) in one-out-of-twp Suppression Pool Cooling lineup 
logic. requires the 1E12-F024B to be 

RH Pump B starts and 1E12-F024B, RHR Test Valve open and 1E12-F028B to be shut. 

To Suppr Pool-SHUT (directly from LPCIB/C logic). 

CS Loop B actuates after a 89 second delay if 
containment pressure is still high. 

Analysis/ Disposition 

• 1E12-F042B needs to 
open for RPV makeup 
during suppression pool 

- cooling operation . 

• 1E12-F042C needs to be 
open for RPV makeup 
from a FLEX pump, but 
can be opened manually . 

LPCI B/C signal will persist 

Containment Spray is 
effectively disabled by 
raising the containment 
pressure setpoint at the 
ATM. 

Should the Containment 
Spray automatic initiation 
occur before the ATM 
setpoint is raised, the signal 
can be reset and the valves 
repositioned after raising the 
setpoint. 



Control Logic Item 

4. Automatic: initiation of CS can be delayed by 
repeatedly depressing the divisional delay timer reset 
pushbutton BEFORE the 10-minute containment 
spray delay timer times out. 

5. Division 2 VG Low Level 2 or High Drywell Pressure 
Load Driver starts SX Pump B. 

6. RH valves change position to establish the 
containment spray lineup as follows: 

a. 1E12-F028B, RHR B To CNMT SprayB Shutoff 
Valve-OPEN 

b. 1E12-F014B, SSW Inlet RHR B Hx Valve-OPEN 

C. 1E12-F068B, RHR B Hx SSW Outlet Valve-OPEN 

d. 1E12-F003B, RHR B Hx Outlet Valve-NORMALLY 
OPEN DOES NOT RECEIVE OPEN SIGNAL 

e. 1E12-F047B, RHR B Hx Inlet Valve-NORMALLY 
OPEN DOES NOT RECEIVE OPEN SIGNAL 

f. 1E12-F048B, RHR B Hx Bypass Valve-SHUT 

g. 1SX082B, RHR B Hx MU Cond Inlet. Valve-SHUT 

h. 1E12-F024B, RHR B Test Valve To Suppr Pool-
SHUT 
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Applicability to FLEX Strategy 

-

Analysis/ Disposition 
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., 

· Training Supervision Review: D_at~·: 
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PREREQUISITES: 

None 

OBJECTIVES: 
In accordance with draft FLEX procedures and training materials: 

.1.1 Given CPS No. 4306.01, state the Symptom(s) for entering CPS No. 4306.01. 

.1.2 Given CPS No. 4306.01, describe the Prompt Action to be taken when using CPS No. 4306.01. 

.1.3 Given CPS No. 4306.01, describe the Subsequent Actions when using CPS No. 4306.01. 

.1.4 Given CPS No. 4306.01, describe the Mitigating Strategies for: 
.1. Supporting Infrastructure 
.2. Core Cooling 
.3. Containment Integrity 
.4. Spent Fuel Cooling 

EVALUATION METHOD & PASSING CRITERIA: 

Satisfactory performance for objectives will be demonstrated through active participation and correctly 
responding to Check for Understanding questions administered as during the presentation. 

SRRS 3D.126 I 3D.l 11: 'Retain approved DBIGs for life of plant OR for RP records the Life of Insurance Policy 
+ 1 Yr. May be retained in department for two years, then forwarded to Records Management. 
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REFERENCES: (List the procedure/subject matter here. ff not readily available through other means such as EDMS, 
include the revision number or date of the procedure.) 

1. SOER 10-2, Engaged, Thinking Organizations 
2. IER 11-3, Weaknesses in Operator Fundamentals 
3. NRC Order EA-12-049, ORDER TO MODIFY LICENSES WITH REGARD TO 

REQUIREMENTS FOR MITIGATION STRATEGIES FOR BEYOND-DESIGN-BASIS 
EXTERNAL EVENTS. (BDBEE) 

4. NEI 12-06, Diverse and Flexible Coping Strategies (FLEX) Implementation Guide. 
5. EC 392342, EC 392335, EC 392333, EC 392336, EC 392339, EC 392340 (others) 
6. NRC Order EA-12-051, Order Modifying Licenses with Regard to Reliable Spent Fuel Pool 

Instrumentation. 

7. CPS No. 4306.01, Extended Loss of AC POWER/Loss ofUHS (draft). 
8. 4306.0lPOOl, FLEX Electrical Connections. 
9. 4306.01P002, FLEX UHS Water Supply. 
10. 4306.01P003, FLEX Suppression Pool Cooling. 
11. :1-306.01P004, FLEX Low Pressure RPV Makeup. 
12. 4306.01P005, FLEX RCIC Operation. 
13. 4306.01P006, FLEX Suppression Pool Makeup. 

ATTACHMENTS: 

None (student copies of the Draft FLEX procedures above) 



I. INTRODUCTION 

A. Introduce yourself: 

1. Name 

2. Position/responsibilities 

3. Background/qualifications 

B. Introduce subject matter 

1. Procedure title/subject matter: 

2. Basis for instruction ( check one) 

[ZI New procedure/subject matter 

D Revised procedure/subject matter 

D Existing procedure/subject matter review 

D Other: 
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Comments: NOTE: Comments section provided for amplijj;ing/clarijj;ing remarks (such as new 
equipment, general aspects of a procedure revision, description of incident/deficient performance, etc.). 

3. Establish relevance, importance, and purpose of topic 
~ Off Normal procedure that addresses CPS response to beyond design basis events. 

The Clinton FLEX strategies were developed in conjunction with other Mark III containment 
design plants to implement the coping strategies outlined in NEI 12-06, Diverse and Flexible 
Coping Strategies (FLEX) Implementation Guide. These satisfy the NRC Order EA-12-049, 
ORDER TO MODIFY LICENSES WITH REGARD TO REQUIREMENTS FOR MITIGATION 
STRATEGIES FOR BEYOND-DESIGN-BASIS EXTERNAL EVENTS. (BDBEE) 

The core cooling and containment strategies and timelines were modelled using the EPRI 
Modular Accident Analysis Program (MAAP)to demonstrate their effectiveness in preventing 
core damage and maintaining the containment below design pressure. 



Present Objectives: (list below) 
In accordance with draft FLEX procedures and training materials: 

.1. Given CPS No. 4306.01, state the Symptom(s) for entering CPS No. 4306.01. 

TQ-AA-223-F070 
Revision 4 

Page 4 of 6 

.2. Given CPS No. 4306.01, ~escribe the Prompt Action to be taken when using CPS No. 4306.01 . 

. 3. Given CPS No. 4306.01, describe the Subsequent Actions when. using CPS No. 4306.01 . 

.4. Given CPS No. 4306.01, describe the Mitigating Strategies for: 
.1. Supporting Infrastructure · 
.2. Core Cooling 
.3. Containment Integrity 
.4. Spent Fuel Cooling 

I 
l 



II. DESCRIPTION OF PROCEDURE/SUBJECT MATTER 

A. Overview of procedure ( discussion) 
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1. The Extended Loss of AC Power/Loss of UHS procedure follows the general format of an Off 
Normal procedure, however it is only a guide, and the normal rules for verbatim procedure 
compliance do not apply. The individual in command and control must carefully select which 
actions to take based on actual conditions. · 

2. This procedure is subordinate to the EOPs and SAGs. The system configurations that this 
procedure and the associated FLEX Support Guides provide should be used to accomplish the 
objectives of the EOPs and SAGs. 

3. Some actions in the associated documents may need to be performed by persons that do not 
possess the formal qualifications for those acts due to limited resources and time critical nature of 
the tasks. For example, mechanical and electrical connections may be made by Operations 
personnel. 

If a BDBEE is experienced it important to think about actions taken to stabilize the plant and notify 
others fot assistance. This would apply SOER I 0-2: 

- Workers did not fully understand or anticipate the effect of their actions. 

- Breakdowns in the fundamentals have contributed to these consequential events. 

B. Discuss the following areas of the CPS 4306.01 (draft) procedure: 

1. Symptoms [1.0] 
2. PROMPT ACTION [3.0] 
3. SUBSEQUENT ACTIONS [4.0] 
4. Mitigating Strategies [6.4] 

C. Review the following draft FLEX support procedures with class (as needed): 

1. 4306.0IPOOI, FLEX Electrical Connections. 
2. 4306.0IP002, FLEX UHS Water Supply. 
3. 4306.01P003, FLEX Suppression Pool Cooling. 
4. 4306.01P004, FLEX Low Pressure RPV Makeup. 
5. 4306.0IP005, FLEX RCIC Operation. 
6. 4306.0IP006, FLEX Suppression Pool Makeup 



III. REVIEW AND EVALUATION \ 

A. Summarize the training materials including major changes. 

B. Ask questions to assess student achievement of objectives: 

1. State the FLEX timelines for alignment of: 

a. Conduct of DC Load shedding [1 hour] 

b. Restoring AC power to Unit Sub lA and assoc. MCCs. [6 hr] 

c. Commencing Supp. Pool Cooling [8 hr] 
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2. State the level band (and reason for) the Supp Pool during a FLEX event. 

[23'-23'9"] [provides most heat capacity benefit w/o overflow into DW] 

C. Reinforce the relevance, importance, and purpose of the topic. 

D. Ensure the trainees are aware how the objectives will be evaluated. 
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Document Based Instruction Guide 
, 

' Course/Program: Generic Basic FLEX I EP Course Code: N-AN-EP-
BASIC-FLEX 

Title: Basic Flex Training - classroom Guide#: 

Author: INPO 

Revision By: Susanne Alfieri 

Responsible site: Corporate 

Qualified Nuclear Engineer 
Review (If applicable): 

Training Supervision Review: 

ProITTam Owner Annroval: 

PREREQUISITES: 
1. None 
2. 
3. 

OBJECTIVES: 

G. Gutgesell 

J Baker 

Revision/Date: 

Est. Teach Time: 

/ 

Date: 
(j (jutgese{{ yer te{econ Date:. 

(1.. ex.~~ Date: 
u 

1. Lessons learned from the accident at Fukushima . 

NA 

0/3/19/2018 

1 

3/21/2018 

-3/21/2018 

2. Objectives of the new FLEX strategies being implemented to keep US nuclear plants safe during 
events similar to those at Fukushima. 

3. Implementing the three phases of FLEX 
4. Responding to a beyond design basis accident 
5. Recognizing and managing stress during a beyond-design-basis external event (BDBEE) 

EVALUATION METHOD & PASSING CRITERIA: Read and sign (per INPO) 

( 

· REFERENCES: (List the procedure/subject matter here. If not readily available through other means such as EDMS, 
include the revision number or date of the procedure.) 
1. 
2. 

ATTACHMENTS: (List any additional attachments here. Copies of the attachments, other than the 
references, should be attached to the original of the DBIG for retention.) 
1. 
2. 

COMMITMENTS: 

SRRS 3D.126 I 3D.1 ll: Retain approved DBIGs for life of plant OR for RP records the Life of Insurance Policy 
+ 1 Yr. May be retained in department for two years, then forwarded to Records Management. 
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I. INTRODUCTION 

A. Introduce yourself: 

1. Name 

2. Position/responsibilities 

3. Background/qualifications 

R Introduce subject matter 

1. Procedure title/subject matter: 

2. Basis for instruction ( check one) 

D New procedure/subject matter 

D Revised procedure/subject matter 

~ Existing procedure/subject matter review 

D Other: 

TQ-AA-223-F070 
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Comments: NOTE: Comments section provided/or amplifying/clarifying remarks (such as new 
equipment, general aspects of a procedure revision, description of incident/deficient performance, etc.). 

3. Establish relevance, importance, and purpose of topic 

C. Present Objectives: (list below) 

1. See first page and presentation 

2. 

3. 
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II. DESCRIPTION OF PROCEDURE/SUBJECT MATTER 
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Instructions: Use a copy of the latest revision of the procedure(s)/subject matter for presentation of this 
section. Present the document covering it to the extent required to meet the objectives. Involve the 
trainees in discussion and questions to keep them active and interested Provide adequate guidance to 
the instructor in this section for instructional activities and content to support achievement of objectives. 
Sufficient detail must be contained in this section such that there is repeatability of the instruction if the 
material is presented by an instructor other than the autho,;. Scripted questions should be included in 
this section of the DBIG to support learning and to check for understanding. Add as many lines/pages 
as needed. In addition, if only select parts of the reference document are to be taught, indicate the items 
below. Consider addressing the following items in the training content as applicable: 

• Why is this task performed? 
• What does the task accomplish? 
• What is the importance of the task with respect to plant safety? 
• What are the consequences of performing the task incorrectly? 
• How will the plant respond? 
• What are the bases of procedure precautions, limitations and actions, and 

pre-requisites? 
• What steps are critical for completing the task correctly? 

Include Exelon Fundamentals and relevant OP EX including applicable SOER 10-2 must-know OP EX in 
the training material content 

A. 

R 

C. 
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III. REVIEW AND EVALUATION 

A. Summarize the training materials including major changes. 

B. Ask questions to assess student achievement of objectives. 

C. Reinforce the relevance, importance, and purpose of the topic. 

D. Ensure the trainees are aware how the objectives will be evaluated. 
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Facts: 

• 15,880 dead 

• 2,994 missing 

• 6,135 injured 

Earthquake and Tsunami 
March 11, 2011 

• 128,931 buildings 
destroyed 

Cilek ".clQS.ew on 
the video 

screen when 
done. 

Other Extreme External Events 

* 

Click on each star to see an example. 

TQ-AA-223-F070 
Revision 06 

Page 7 of 45 



,...., 
~ Exelon Generation. 

Other Extreme External Events 

October 1989: 
•world Series· Earthquake 
Santa Cruz, CA· epicenter 
170 Miles from o,ablo 

----· ~~----··----
!\=;. ,r,:=:··.__ ... ... ,·--
;;.,-
.,~ ..... 

* 
/ 
I 

Click on each star to see an example. 

Other Extreme External Events 

June 2011: 
Midwest USA flooding 
O Miles from !Ct Ca lhoun Nuclear Station 

CIiek on each star to see an example. 
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Other Extreme External Events 

August 2005: 
Flooding from Katrina 
New Orleans, LA 

* 
25 miles from Wate.-ford 3 Nuclear Plant 

Click on each star to see an example. 

Other Extreme External Events 

* 
' 

{ August 2011 : 
Earthquake Mineral, VA • Epicenter 
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11 miles from Norm Anna Nuclear Station 

Click on each star to see an example. 
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Other Extreme External Events 

Click on each star to see an example. 

Content of This Course 

This t raining will Include the following: 
• The lessons learned from the accident at Fukushima 

• The objectives of the new FLEX strategies being Implemented to 
keep US nuclear plants safe during events similar to those at 
Fukushima. 

• Implementing the three phases of FLEX 

Responding to a beyond-design-basis accident 

• Recognizing and managing stress during a beyond-design- basis 
external event (BDBEE) 

As you complete each section of this course, a checkmark will 
appear at the top of the page on the appropriate tab 

Follow the ftAdditional Reading" link above for: 

• Course learning objectives 

• FLEX-related reference documents 
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Extreme Conditions 
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Extreme Condit ions 

Extreme Condit ions 
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Extreme Conditions 

Extreme Conditions 
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Extraordinary Working Conditions 

• No electrical power 

• No lighting 

• Lack of system status 
Indications 

• Limited ablllty to 
communicate 

• Flooded areas 

• Debris blocking passage 

• High radiation levels 

• Need to continuously wear: 

• anti-contamination clothing 

• respirators 

Mental/Emotional Impact 

• Fear from continuing aftershocks 

• Fear for their own safety and life 

• Fear and anxiety for the health 
and safety of their families and 
communities 

• Confusion and lack of 
understanding of plant system 
status 

• Stress from no planned path of 
recovery 

Fear of an unknown future 

Use the arrows to 
view more quotes. 

"It was dark in the Main 
Control Room and at the 
site, and I was full of 
anxiety about whether 
or not my family was 
safe and if the outside 
condition was okay as 
we could not watch the 
news.H 

"Although we had " I called for staff who 
received various could go to the vent. 
training. we could not Even relatively young 
use what we had operatorsraisedtheir 
learned in the training in h.ind5. I was moved to 
that situation. We were tears. I organized teams 
watching limited with shiftsupervi5ors 
available data in a as.signed to each. As the 
situation in which our members had to go to a 
hands were tied.· place with high dose 

under unknown 
"Before the parameler5 conditions in full 
became available, I felt equipment, I did not 
a.s if I had lost all my five include youns operators 

~ ·"' senses."' on the teams.# 

•1 had to go to the Main 
Control Room next by 
rotation . As I prepared 
to die, I asked mv father 
at home to take care of 
mv wife and daughter if 
anything should happen 
to me . .v 



.,,,,,,_,, 
;:' Exelon Generation. 

The Lessons of Fukushima 

• Extreme external events do happen. 

• We must be prepared for these kinds of events . 
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NEI 12-06 and FLEX 

In response to the Fukushima 
accident, the nuclear Industry 
began an Initiative to develop 
guidance for nuclear power 
plants outlining how to respond 
to slmllar events. The 
document describing the 
strategies Is NEI 12-06. The 
strategies It describes are also 
referred to as simply the 
"FLEX" strategies. 

. . : ' [t ,;,1·:,; 

.... -~ 

~ 
smUYUNf. 

r::cr,m 
I""!':! C, r, 
~~r,"'!~ 

Goal of FLEX 

FLEX provides for 
flexibflity in 

responding to the 
conditions regardless 
of the event or cause . 

P(Ril!;E 
em.up CENERITOIS 

BAO.UP PO~ER 

.al 

~I 
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ACCITONAL PUMPS 

-:1t! 



,,,,..,, 
;:' Exelon Generation. 

US Nuclear Industry Event Response Framework 

I NSRC \ 
INPD 

NSRC: Na!J()nal SAFER 
Respons.! Centers 
(NSRCs) ma1nta,n 
and transport 
additional FLEX 
eQuip=ntto 
established staging 
areas and affected 
nuclear facilibes when 
r~uest~, and assist 
with ,nstal lation Md 
,n1t,al openmon of that 
FLEX equipment. 

/ns11t,1, ol 

*"'"' Power o,,r1110,1 

INPO 
Unaffected Facility 

Cltck on each to see their roles and 
responsibllltles related to FLEX Implementation. 

Unaffected 
Facilit ie s : Unaffected 
nuclear facilities 
proVJde support such 
as technic,ctl 
a~stance, labor 
as~stance, and 
equipment when 
requested. 

INPO: INPO Is 
responsible for 
ass1st1119 as needed ,n 
the 3C<IUlSl(IOO of 
equipment available 
thrOUJJh on NSRC or 
from othe, unaffected 
nudear fac,1,tles, 
utihoes, or vendors. 

The Objectives of FLEX 
To enable a plant to restore and maintain Its key safety functions of: 

SFP cooling 
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Assumptions of FLEX Strategies 
All units on a site suffer a loss of: 

Normal Access to the 
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All off-site and on-site AC 
Power Sources Ultimate Heat Sink more>> nu.means that . 

although the water w,11 

FLEX will be Implemented on a multi-unit site If even 
just one unit suffers an extended loss of all AC power. 

Knowledge Check 1 
Which two or the following are lessons learned from the accident at 
Fukushima? 
Check your selections and then dick the Check Answer button. 

0 The FLEX strategies are designed to address speclflc combinations of 
external events. 

D We must prepare for events that exceed the design of our plants. 

D A plant's design basis should account for all combinations of events. 

D Nuclear power plants should not be built In areas subject to 
earthquakes and tsunamis. 

D Extreme external events, although unlikely, do happen and can 
challenge our safety-related systems. 

still be a vailable for 
coo11ng and the 
structure mat contains 
It will remain IJ\lllct , 
there is no way to 
move the water 
(normally a pump) to 
e,tlter the core or fuel 
pool In order to cool the 
fuel. 
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Knowledge Check 1 
Which two of the following are lessons learned from the accident at 
Fukushima? 
Check your selections and then click the Check Answer button. 

D The FLEX strategies are designed to address speciflc combinations of 
external events. 

We must prepare for events that exceed the design of our plants. 

D A plant's design basis should account for all combinations of events. 

D Nuclear power plants should not be built in areas subject to 
earthquakes and tsunamis. 

Extreme external events, although unllkely, do happen and can 
challenge our safety-related systems. ---------------------, That's correct. We learned that although extremely 

unlikely, beyond -design-basis events can occur. We must 
prepare for them because the loss of safety-related 
systems due to a beyond-design-basis external event can 
nrP~Pnt ~innifir;int rh;illpnnP~ to "' n11rlP11r nl;int . 

Knowledge Check 2 

Select the correct word for each blank from the drop-down list In the 
following sentence. When done, click the Check Answer button. 

FLEX strategies are based on the following two assumptions. They are 

• loss of V d 

• loss of nomial access to the 

Reactivity Control 
AC power 
Cooling 
System Indications 
Containment 

V 

Station 
Control Room 
Vital Switchgear 
Ultimate Heat Sink 
Station Batteries 
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Knowledge Check 2 

Select the correct word for each blank from the drop-down list in the 
following sentence. When done, click the Check Answer button . 

FLEX strategies are based on the following two assumptions. They are 

• loss of ~ ac power v d 

loss of normal access to the ~ !ultimate heat sink v i 

That's correct. flex strategies assume that 
beyond-design basis external event results in 
losing all AC power and normal access to the 
ultimate heat sink. 

Knowledge Check 2 

Select the correct word for each blank from the drop-down list In the 
following sentence. When done, click the Check Answer button . 

FLEX strategies are based on the following two assumptions. They are 

• loss of ~ lac power vrd 

, loss of normal access to the ~ j ultimate heat sink v i 

That's correct. Flex strategies assume that 
beyond -design basis external event results in 
losing all AC power and normal access to the 
ultimate heat sink. 
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Key Points / Summary 

Our lessons learned from the Fukushima event were that: 
• Extreme external events do occur and can significantly challenge 

the safety of our plants. 

• We must be prepared for these kinds of extreme events. 

The objectives of FLEX are to: 
• maintain core cooling 

• maintain spent fuel pool cooling 

maintain containment Integrity 

The FLEX strategies are based on two assumptions: 
• Offsite and on-site AC power sources are lost. 

• Normal access to the ultimate heat sink is lost. 
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What is FLEX? 

It Is a three-phase approach that 
ensures a nuclear plant has the 
power and equipment needed to 
maintain the key safety functions of: 

• Core cooling 

• Spent fuel pool cooling 

• Containment integrity 

CIiek the 
picture to view 
an introduction 

to FLEX. 

The Three FLEX Phases 

CIiek on each phase for 
more Information. 

TQ-AA-223-F070 
Revision 06 

Page 22 of 45 



,,,,,,.,,,, 
~ Exelon Generation. 

TQ-AA-223-F070 
Revision 06 

Page 23 of 45 

The Three FLEX Phases 

Click on each phase for 
more Information. 

Phase 1: When an event resulting in an 
extended loss of AC power occurs, 
installed equipment is initially relied 
upon to maintain key safety functions. 
For example, installed Terry turbines 
will drive pumps that maintain reactor 
cooling during Phase 1. The duration of 
Phase 1 is based upon site·specific time 
studies that were used to determine 
how long installed equipment can 
maintain the operation of key safety 
functions. 

The Three FLEX Phases 

Click on each phase for 
more information. 

Phase 2: FLEX Phase 2 involves the 
transition from using installed equipment 
to on·site FLEX equipment to maintain 
key safety functions. For example, during 
Phase 2, a portable pump may be 
connected to plant systems to maintain 
reactor cooling, replacing the function of 
the installed Terry turbine. All stations 
maintain needed on-site FLEX equipment 
and have modified their systems to 
include standard connection points for 
the installation of FLEX equipment. FLEX 
equipment includes: 

generators and cables 
pumps and hoses 
fans 
communications equipment 
portable ventilation equipment & 
lighting 
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The Three FLEX Phases 

Click on each phase for 
more information. 

Phase 3: During Phase 3 addit.ional 
equipment is shipped by truck or air 
from an NSRC to the affected station. 
The first delivery will reach the station 
within 24 hours of the request and all 
rema ining equipment should arrive 
with in three days. NSRC personnel wi ll 
assist in setting up and connecting the 
equipment to station systems and with 
initial starting and operation of the 
equipment . Standard connectors are 
used on FLEX equipment so it will be 
compatible with plant system connection 
points, simplifying its installation. 

National SAFER Response Centers (NSRCs) 

Each NSRC has the following equrpment 
• 4 sets of FLEX equipme,it ready for~ 

1 set of FLEX equipmenl underg~ 1outi -
maintenance 

• Non.generic (i.e., s1te-specific) equipment 
1equested by individual stalioos 



~ 

~ Exelon Generation. 
TQ-AA-223-F070 

Revision 06 
Page 25 of 45 

Knowledge Check 3 
Drag the description of equipment used for coping 
Into each of the FLEX phases. Then click the 
Check Answer button. 

FLEX equipment from the NSRC 

On-site FLEX equipment 

lnstatled plant equipment 

Phase 1 

Phase 2 

Phase 3 

Knowledge Check 3 
Drag the description of equipment used for coping 1 
into each of the FLEX phases. Then click the 
Check Answer button. 

Phase 1 

.; Installed plant equipment 

Phase 2 

.; On-site FLEX equipment 

Phase 3 

That's correct . In Phase 1 installed equipment 
is relied upon, Phase 2 introduces on-site FLEX 
equipment, and Phase 3 introduces FLEX 
equipment delivered from an NSRC. 

I ..JLEX equipment from the NSRC 
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Knowledge Check 4 
The failure of a nearby dam has caused flooding In the plant and an 
extended loss of AC power. The damage is extensive and power won't be 
restored for days. 

Click on the icon below that indicates who is responsible for delivering 
equipment to the affected nuclear facility. 

JNPO 
111,ut,r, of 

lln/1,r Porr,r 
o,,r1t1ons 

INPO Unaffected Plants NSRC 

Knowledge Check 4 
The failure of a nearby dam has caused flooding In the plant and an 
extended loss of AC power. The damage Is extensive and power won't be 
restored for days. 

CIiek on the lcon below that Indicates who Is responsible for delivering 
equipment to the affected nuclear facility. 

INPO lnslll,t, of 
lltJC/f,r Pow,r 

0,,,,110111 

INPO Unaffected Plants NSRC 

That's correct, a National SAFER Response Center (NSRC) will 
deliver the equipment to the staging area and then the affected 
nuclear facility when requested. NSRC personnel will also 
assist in settinQ up and startinQ the eQuipment. 

TQ-AA-223-F070 
Revision 06 

Page 26 of 45 



,,,,,_, 
~ ExelonGeneration. 

Knowledge Check 5 
Which of the following is true regarding National SAFER Response 
Centers? Check all that are true and then click the Check Answer button. 

D The NSRCs are fully staffed 24/7/365. 

D Four NSRCs are located across the country; one for each NRC region . 

D NSRCs maintain some non-generic (site-specific) FLEX equipment. 

D NSRC personnel will deliver equipment only to the affected site's off-
site staging area. 

D NSRCs maintain adequate FLEX equipment to simultaneously support 
all nuclear facllltles In their region. 

D National SAFER Response Center workers will help set-up and start 
FLEX equipment at the station. 

Knowledge Check 5 
Which of the following ls true regarding NaUonal SAFER Response 
Centers? Check all that are true and then click the Check Answer button. 

D The NSRCs are fully staffed 24/7/365. 

D Four NSRCs are located across the country; one for each NRC region. 

NSRCs maintain some non-generic (site-specific) FLEX equipment. 

D NSRC personnel will deliver equipment only to the affected site's off­
site staging area. 

D NSRCs maintain adequate FLEX equipment to simultaneously support 
all nuclear facilities in their region. 

National SAFER Response Center workers will help set-up and start 
FLEX equipment at the station. 

That's correct. A National SAFER Response Center will 
deliver FLEX equipment to the affected nudear facility and 
will assist in setting up and starting the equipment. Some 
of the FLEX equipment is non-generic. 
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Knowledge Check 6 

The Installation of FLEX equipment to plant systems ls simplified by: Check 
the correct answer and then click the "Check Answer" button. 

0 Including with each piece of FLEX equipment, multiple types and sizes 
of connections that are frequently used throughout the Industry. 

0 Including with the FLEX equipment, detailed Instructions for transition 
from the FLEX equipment connectors to site-specific connections. 

0 the use of connectlons on the FLEX equipment that are standard 
throughout the industry and compatible with plant systems. 

0 providing each site with an Inventory of connectors allowlng the 
transition from FLEX equipment connectlons to their system 
connections. 

Knowledge Check 6 

The Installation of FLEX equipment to plant systems Is simplified by: Check 
the correct answer and then click the "Check Answer" button. 

0 Including with each piece of FLEX equipment, multiple types and sizes 
of connections that are frequently used throughout the Industry. 

0 Including with the FLEX equipment, detailed Instructions for transition 
from the FLEX equipment connectors to site-specific connections. 

® the use of connections on the FLEX equipment that are standard 
throughout the Industry and compatlble with plant systems. 

0 providing each site with an Inventory of connectors allowing the 
transition from FLEX equipment connections to their system 
connections. 

That's correct, the use of standard connectors will 
simplify the transition to FLEX equipment. 
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Key Points / Summary 
FLEX Phases: 

• Phas_e 1 involves using Installed plant equipment to maintain the key safety 
functions. 

• Phase 2 Involves the transition to using on-site FLEX equipment to support safety 
functions. 

• In Phase 3, NSRCs deliver additional FLEX equipment to the affected nudear 
facility. 

Two NSRCs (one In Memphis and one In Phoenix) maintain: 

• FLEX equipment and 

• Non-generic (site-specific) equipment. 

Organizations supporting FLEX: 

• INPO assists in the acquisition of equipment and resources. 

• NSRCs dellver, set up, and assist in the initial operation of Phase 3 FLEX 
equlpment,unaffected utllltles provide resources, support, and equipment. 
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Facts: 

• 15,880 dead 

• 2,994 missing 

• 6,135 Injured 

Earthquake and Tsunami 
March 11, 2011 

• 128,931 buildings 
destroyed 

Click "~ #on 
the vldeo 

screen when 
done. 

Conditions During a Beyond Design Basis 
External Event 

Beyond Design Basis External Event 
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A natural disaster leading to a beyond­
design-basis external event will result in: 

• Restricted access to or from the 
site 

• Debris blocking area roads and 
highways 

• Damage to power and 
communications 
infrastructure 

Click the pictures to see how FLEX compensates. 

A natural disaster leading to a beyond­
design-basis external event will result in: 

Although FLEX provides equipment 
for site debris removal, it. does not 
provide adequate equipment to 
clear roads in the surrounding 
areas. 

FLEX includes methods to maintain 
communlcatlon between emergency 
workers and outside organizations as 
well as among workers on site and in the 
plant. Methods include satellite phones 
for external and emergency 
communicatlons and sound-powered 
phones for plant communications. 
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Working Conditions Will Be Altered 

• Work/shl~ schedules (longer 
hours/ different hours) 

• Meal schedules (altered due to 
work requirements) 

• Overnight stays at plant 

• Limited access to personal 
communications 

• Type of work assigned 

• Internal communications (fewer 
radio channels / runners 
assigned / handwritten 
directions) 

, Plant/system Indications 

Workers sleeping at Fukushima 

Site Environmental Conditions Will Change 

• Temperatures and humidity levels 

• Loss of normal plant lighting systems 

• Debris within plant areas 

• Contamination and airborne 
radioactivity levels 
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Challenging Working Conditions 

Knowledge Check 7 

Click the picture to 
view a Fukushima 

video. 

Listed below are site environmental and working conditions in which the 
Fukushima workers found themselves. Select those that would have 
been mitigated or prevented If the FLEX strategies had been 
Implemented at Fukushima prior to the earthquake and tsunami. 

Check all that apply and then dick the Check Answer button . 

D High airborne radioactivity due to fuel damage. 

D Continued after shocks 

D Inability to get needed equipment to the plant 

D Extremely high radiation fields indicative of fuel damage 

D Damaged roads In the surrounding area 

D Lack of Instrumentation for monitoring key safety systems 

D Extensive debris inhibiting movement through the site 
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Knowledge Check 7 
Listed below are site environmental and working conditions in which the 
Fukushima workers found themselves. Select those that would have 
been mitigated or prevented If the FLEX strategies had been 
implemented at Fukushima prior to the earthquake and tsunami. 

Check all that apply and then click the Check Answer button. 

High airborne radioactivity due to fuel damage. 

D Continued after shocks 

Inability to get needed equipment to the plant 

Extremely high radiation flelds Indicative of fuel damage 

D Damaged roads in the surrounding area 

Lack of instrumentation for monitoring key safety systems 

Extensive debris inhibiting movement through the site 

That's correct. With the exception of the continuing aftershocks and 
damaged roads in the surrounding areas, FLEX would have mitigated or 
prevented ail of these conditions. 

Knowledge Check 8 
We know that FLEX will mitigate the conditions listed below. But some wlll 
still remain a challenge to workers responding to a BDBEE. 

Check all that will still be a challenge and then click the Check Answer 
button . 

0 Loss of normal plant llghting systems 

D Hazardous radiation levels in commonly occupied areas 

D Loss of on-site communications 

D Inadequate heating and cooling of plant spaces 

D Severe radiation levels Indicative of fuel damage 

D Movement of personnel and equipment on and off site 
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Knowledge Check 8 
We know that FLEX will mitigate the conditions listed below. But some wlll 
still remain a challenge to workers responding to a BDBEE. 

Check all that will still be a challenge and then click the Check Answer 
button. 
Loss of normal plant lighting systems 

D Hazardous radiation levels In commonly occupied areas 

Loss of on· site communications 

Inadequate heating and cooling of plant spaces 

D Severe radiation levels indicative of fuel damage 

Movement of personnel and equipment on and off site 

That's correct. Although FLEX will prevent or mitigate many conditions 
experienced by the workers at Fukushima, challenges such as limited 
lighting, communications, ventilation, and movement around and to and 
from the plant mav still challenQe workers. 

Key Points / Summary 

Although conditions followfng a beyond-design-basis external 
event wlll be challenglng, FLEX will improve them. 

FLEX will provide: 
• Satellite phone communications to emergency response personnel and 

organizations 

• A means of on· site communications using sound-powered phones or 
other methods 

• Equipment for debris removal capabltity 

• A means of cooling fuel In the core and spent fuel pool, thus 
maintaining fuel and containment integrity and limiting radiation 
releases and contamination 

• Alternate sources of lighting (portable lighting, flashlights, and 
headlamps) 

• Indications for key safety functions 
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Stress 
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• difficulty remembering 
instructions 

• difficulty engaging In 
problem solving 

• difficulty making 
decisions 

• headaches or nausea 

• frustration 

Signs of Stress 

• unnecessary risk taking 

• loss of objectivity 

Managing Stress: Organizational Actions 

The US Department of Health and Human 
Services recommends that managers and 
supervisors take the following actions to 
prepare to deal with stress: 

• Provide appropriate knowledge and skill 
training for all workers 

• Establish a clear chain of command and 
reporting relationships 

• Ensure access to supervisors 

• Schedule shifts so that outgoing 
workers can brief incoming workers 

• Ensure necessary supplies and tools are 
available and operational 
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Managing St ress: I ndividua l Actions 

• Participate In ERO training and be 
accountable for your performance. 

• Keep the chain of command Informed 

• Participate In turnovers. 

• Look out for each other. 

• Ensure necessary supplies and tools 
are available and operational. 

• Recognize and heed early warning 
signs of stress reactions In yourself. 

• Accept that you may need help to 
assess problematic stress reactions. 

Manage Stress with HU Tools 

Pre-job 
Brief 

Effective 
Communications 

Situational 
Awareness 

Effective Communications 

Ensure a focus on safety Is maintained 
Provide assurance that personnel 
understond therr task assignments dearly 
Ensure the bases For decisions and the 
expected outcomes are understood 

Pr job Brier 

Ensure effective communications between leaders 
and workers and provide workers wlth a cle;ir goal 
and steps for its achievement 

Ensure workers have needed tools and supplies for 
the task 

Provide workers with an opp0rtunlty to raise 
concerns 

Ensure workers understand the chain or command 
fN R nt\rtln,mr artlvltv 

Situational Aware ness 

Ensures that challenges to safety are recognized 
Identify unexpected conditions before proceeding 
Enables workers to Identify all tools and supplies 
needed to work as safely and efficiently as 
µossrble 
Self Checking and Questioning Attitude are tools 
for cllinino situational awi.reness 
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Knowledge Check 9 

Which of the following techniques would be helpful In managing stress? 

Check all that are and then click the Check Answer button. 

0 Ignore your stress until it goes away 

D Provide knowledge and skill training for all workers 

D Smoke because It calms your nerves 

D Don't talk to others about stressful situations 

D Set reasonable work schedules and priorities 

D Look out for each other 

Knowledge Check 9 

Which of the following techniques would be helpful In managing stress? 

Check all that are and then cl ick the Check Answer button. 

D Ignore your stress until It goes away 

Provide knowledge and skill training for all workers 

D Smoke because it calms your nerves 

D Don't talk to others about stressful situations 

Set reasonable work schedules and priorities 

Look out for each other 

That's correct. Knowledge and skill training, 
setting reasonable work schedules and 
priorities, and looking out for each other are 
all ways of helping to manage the effects of 
stress. 
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Key Points / Summary 

Stress affects workers to different degrees. Some might find a stressful 
situation just a nuisance while others might find it debllitating. 

Under significant st ress, workers might: 
• become forgetful or unable to effectively make decisions 
• experience headaches, nausea, or loss of objectivity 
• take unnecessary risks 

To reduce stress, managers can: 
• provide appropriate knowledge and skill training for workers 
• establish a clear chain of command 
• ensure workers are provided the tools and information to perform assigned tasks 

Individual workers should : 
Partlcipate in ERO training and be accountable for your performance 
Keep chain of command informed 
Participate In turnovers and look out for each other 
Ensure necessary supplies and tools are available and operational 
Recognize and heed early warning signs for stress reactions 
Accept that you may need help to assess problematic stress reaction 



~ 

,::, Exelon Generation. 

Congratulations, you have completed the course. 
During this course you have learned that: 

1. Fukushima taught us that 
although Infrequent, 
external events beyond the 
design bases of our plants 
do occur and can present 
significant challenges to the 
safety of our plants and so 
we must be prepared to deal 
wlth these kinds of extreme 
events. 
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Congratulations, you have completed the course. 
During this course you have learned that: 

2. FLEX assumes a site will 
lose all AC power and normal 
access the ultimate heat 
sinks to all units on a 
station . Even under these 
conditions the FLEX 
strategies will enable a 
station to restore and 
maintain Its key safety 
functions. 
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Congratulations, you have completed the course. 
During this course you have learned that: 

3. The key safety functions 
of FLEX are: 

• Core cooling 

Fuel pool cooling 

Containment Integrity 

Congratulations, you have completed the course. 
During th is course you have learned that: 

4. The FLEX strategies 
consist of three phases: 

• Phase 1 involves the use 
of installed equipment, 

Phase 2 involves the use 
of on-site FLEX 
equipment, and 

Phase 3 involves the 
transport of FLEX 
equipment from off-site 
NSRCs to the site. 
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Congratulations, you have completed the course. 
During this course you have learned that: 

5. The Implementation of 
FLEX Involves the NSRCs, 
INPO, and Individual nuclear 
facilities. 

The NSRCs provide FLEX 
equipment to the afflicted 
facilities. 

• INPO assists with the 
acquisition of equipment 
and resources from the 
NSRCs, vendors, or other 
utilltites. 
Unaffected facilities provide 
assistance as requested . 

Congratulations, you have completed the course. 
During this course you have learned that: 

6. Workers at Fukushima 
experienced severe conditions 
like: 

very high rad and 
contamination levels due 
to fuel failures 
little or no lighting 
little or no HVAC 

• restricted or no site access 
little/no communications 
with the outside world . 

• no planned recovery path 
• no means to cool nuclear 

fuel 
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Congratulations, you have completed the course. 
During this course you have learned that: 

7. To support FLEX, US 
nuclear utllitles have 
teamed up to establish two 
National SAFER Response 
Centers (NSRCs) and 
purchase 5 sets of FLEX 
equipment for each. 

Congratulations, you have completed the course . 
During this course you have learned that: 

8. Contributors to stress 
Include: 
• changes in home and work 

schedules 
• changes in working 

conditions 

Indicators of stress Include: 
difficulty remembering 
Instructions, engaging In 
problem solving, and 
making decisions 
headaches & nausea 
loss of objectivity & 
unnecessary risk-taking 
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Congratulations, you have completed the course. 
During this course you have learned that: 

9. Methods to manage stress 
include: 

providing appropriate 
training to workers 
establishing clear chains 
of command and access 
to supervisors 
ensuring availability of 
needed supplles 
ensuring good 
communlcatlons and 
turnovers 
Individual physical and 
mental preparation 
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Background 

Control Logic Failure Modes with Respect to 
FLEX Phase 

1

1 and 2 Core Cooling Flow Paths 

INPO IER Ll-13-10, "Nuclear Accident at the Fukushima Daiichi Nuclear Power Station," 
Recommendation 4, states the following: 

Validate that personnel understand the failure modes of all control logic in core 
cooling systems and that operators and emergency response personnel monitor 
system status and can respond to restore core cooling if lost early in the accident 
sequence. 

It is understood that this recommendation applies to the core cooling equipment/flow paths that are 
used in the FLEX core cooling strategy for Phase 1 (installed plant equipment) and Phase 2 (on-site 

portable equipment). 

In the interest of maintaining core cooling equipment and flow paths in operation, in addition to the 

actual "failure" of a control logic (or interlock), this paper will assess the impact of actual control 
logic/interlock actuation as a result of an anticipated actual plant condition (such as a high drywell 
pressure and high containment pressure). 

By reviewing the control logic failure modes, as well as the impact of real actuations, an overall picture 

of actions needed to protect and/or restore core cooling equipment during the execution of the Clinton 
Phase 1 and 2 FLEX core cooling strategies can be developed. , 

FLEX Core Cooling Strategies 

The FLEX core cooling flow paths are depicted on the two attached one-line diagrams. In summary, 

RCIC is used to inject to the RPV for Phase 1. for Phase 2: 
1. the Division 1 (primary) or Division 2 (alternate) Low Pressure Coolant Injection (LPCI) flowpath 

while the RMR loop is operating in the FLEX Suppression Pool Cooling mode, and 
2. direct injection into the RPV from the FLEX pump using hose ·connections on the Low Pressure 

Core Spray (LPCS) or the LPCI-C injection headers. 

Phase 1: · 

A failure of the control logic for the RCIC speed control system is the functional equivalent of a loss of 
power (DC) to the control logic. The end result is the inability of the control system to automatically 
control the speed/flow of the RCIC turbine/pump. In this failure situation, the RCIC system could be 
operated manually in accordance with 4303.01P013, RCIC MANUAL OPERATION WITHOUT DC 
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CONTROk POWER. This procedure provides the guidance for manually throttling the steam flow to 
RCIC to maintain pump discharge pressure greater than RPV pressure and verifying that RPV level is 
responding as expected. · 

EOP-1 RPV LEVEL CONTROL specifies RCIC as a primary injection system and provides allowance for 
bypassing·trip signals that could otherwise preclude its use. 4410.00C001, DEFEATING_ RCIC 
INTERLOCKS contains the direction for defeating certain RCIC isolation signals to help maintain the 
operation of RCIC under emergency conditions: 

• RCIC Area Temperature Isolation Signals 
• RCIC Suction Transfer 
• Low RCIC Steam Supply Pressure Isolation 
• RCIC Level 8 Isolation 

Additionally, Clinton will implement the additional defeats provided in .EPG/SAG Rev. 3 from the 
BWROG. These defeats include: 

• RCIC Exhaust Diaphram High Pressure Isolation 
• · RCIC High Exhaust Pressure Trip '---
• RCIC Stm Flow High 

Phase 2: 

As shown in Attachment 1, the 'A' and 'B' RHR systems are being used for RPV injection flow paths 
(core cooling) in addition to their containment cooling function. Specifically, water from a Suppression 
Pool Cleanup and Transfer (SF) pump is being provided to the RHR ,systems at a connection on the 
previously abandoned Steam Condensing Mode piping on the inlet to the RHR heat exchangers. With a 
FLEX pump providing cooling water to the heat exchanger, this flowpath is able to remove decay heat 
from the suppression pool, and provide the 'preferred' RPV makeup system using the associated LPCI 
piping an_d valves. This is the preferred RPV makeup system becausethe suppression pool water will be 
relatively clean for many hours of operation. · 

While the RHR system provides the preferred method for RPV makeup during an extended loss of AC 
power event, there are two methods shown in Attachment 2 for supplying ultimate heat sink water to 
the reactor from a FLEX pump. These two methods use hose connections on the LPCS and LPCI-C 
injection headers. The injection valves (1E21-FOOS and 1E12-F042C) are easily accessible for 
manual operation, and therefore these two RPV makeup methods are not susceptible to 
control logic failures. They are always available should the suppression pool supply become 
unavailable due to control logic failures. 

Even though this 'ultimate' RPV makeup sytem exists in Clinton's FLEX strategy, this paper will analyze 
the control logic and interlocks that could affect the 'preferred' method of RPV makeup. The paper will 
also consider the affect of logic system actuations that would otherwise be proper if power was 

_ available to an RHR pump. For example, several hours into the event the logic for the Containment 
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Spray mode of RHR can be expected to be met. The valves that realign for Containment Spray, in the 
absence of an RHR pump, have the affect of interrupting the suppression pool cooling method that was 
established using the SF pump and RHR heat exchanger .. 

Wherever it was deemed appropriate, compensatory actions were included in the FLEX Support Guides 
(FSGs) to allow the 'preferred' method for RPV makeup to continue even when control logic failures or 
logic system actuations functioning as designed have complicated the establishment of the required 
valv~ lineup. 
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- Control Logic Item Applicability to FLEX Strategy Analysis/ Disposition 

Controls and Interlocks 

RH A (B) Full· Flow Test Valves FOi4A and F0.24B 
-

Full Flow Test Valves F024A and F024B can not be opened if 1E12-F024A(B) is used in the FLEX 1E12-F024A(B) can be 
Shutdown Cooling Suction Valve F006A or F006B are not fully Suppression Pool Cooling lineup. accessed to operate 
closed to prevent possible draining of the RPV to the manually if required 
suppression pool. - , . 

RH A (B) Containment Outboard .Isolation Valves F027A and F027B 

The RH containment outboard isolation valves are interlocked 1E12-F027A(B) is used in the FLEX • The step for opening · 
such that the associated Containment Spray Shutoff Valve Suppression Pool Cooling and RPV 1E12-F027A(B) in 
F028k(B) and LPCI from RH Shutoff Valve F042A (B) must be Makeup lineups. 4306.01P004 LOW 
fully closed before an isolation valve can be opened. This PRESSURE RPV MAKEUP 
interlock prevents inadvertent LPCI injection or containment identifies this interlock. 
spray during RH System testing. • 1E12-F027A(B) can be 

accessed to operate 
manually if required 

RH A(B) Containment Spray A(B). Shutoff Valves F02S.A and F028B 

1. RH can be opened only if the associated 1E12-F028A(B) needs to remain The valve is not repowered 
Containment Outboard Isolation Valve F027A (B) is shut: in the FLEX electrical lineup. 
fully closed. This prevents inadvertent flow to a '---
containment spray header during valve stroke 
testing. 

2. RH A(B) Containment Spray A(B) Shutoff Valves 
F028A and F028B are interlocked closed: 

a. If a,LPCI initiation is present without a CS 
initiation signal. (Manual CS Initiation Button will 
initiate CS sequence with LPCI Initiation signal) , 

b. High Drywell Pressure signal required to initiate 
CS by manually opening F028A(B) -

7 -
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Control Logic Item Applicability to FLEX Strategy Analysis/ Disposition 

LPCI From RH Shutoff Valves· F042A, F042B, and F042C 

1. The LPCI injection valves, F042A, B, and C, open The ability to open 1E12-F042A(B) Included a note in 
autoniatically if a sealed-in LPCI initiation signal is needs to be maintained for RPV 4306.0lPOOl FLEX 
present, the associated valve control switch is not in makeup. ELECTRICAL CONNECTIONS 
CLOSE, a CS initiation signal is NOT present, and to. alert the MCR that ECCS 
reactor pressure is less than 472 psig. injection valves may open 

upon energization. 

2. If a LPCI initiation signal is present when a valve No impact on RPV makeup 
control switch is taken to CLOSE, the valve closes strategy. 
and an override annunciator actuates in the MCR 
indicating that manual operation is required to open 
it for injection. 

3. The valve closes with a sealed-in CS initiation signal Disabled th_e Containment 
present ensuring full flow to the spray headers to Spray system in 
protect the containment against overpressurization. - 4306.01P003 FLEX 

SUPPRESSION POOL 
COOLING by raising the 
Containment Pressure 
setpoint. 

RH Heat Exchanger Bypass Valves F048A and F048B 

1. F048A and B are normally open in standby, and will 1E12-F048A(B) needs to remain The RPV makeup flowpath is 
automatically open if closed upon LPCI initiation to shut for both the core cooling and maintained through the HX 
ensure full flow for 10 minutes to the reactor vessel suppression pool cooling (1E12-F003A(B) and Steam 
for makeup during a LOCA. flowpaths. Flowpath through the Condensing Mode piping on 

2. F048A and B automatically close if ALL the following 
HX needs to be maintained for the HX inlet). 1E12-

conditions are satisfied 
RPV makeup, while in the FLEX F048A(B) needs to be kept 
suppression pool cooling lineup. shut by turning off the 

a. CS initiation signal present and 10 minute LOCA breaker or by manual 
timer has timed out, and operation. This is specified 

b. Same loop RH Heat Exchanger Inlet Valve in 4306.01P003 FLEX 

F047A(B) fully open, and SUPPRESSION POOL 
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Control Logic Item Applicability to FLEX Strategy Analysis/ Disposition 

C. Same loop RH Heat Exchanger Outlet Valve COOLING. 

F003A (B) fully open. 

The 10 minute time delay 
will have timed out long 
before the FLEX suppression 
pool cooling is established. 

3. If containment spray is manually initiated before the Not applicable Manual Containment Spray 
10-minute LPCI signal seal-in timer times out, F048A actuation is not a FLEX 
and B cycle until the timer times out. Opening of related action. 
F048B is delayed for 90 seconds on automatic 
initiation to allow time for containment spray train A 
to reduce containment pressure. 

RH Pump Minimum Flow Recirc Valves F064A, F064B and F064C. 

1. The RH pump minimum flow valves are open in the Appl_icable A check valve isolates the 
standby lineup. Following the start of a pump, they minimum flow line from the 
automatically close wheri pump discharge flow pressurized piping. 
reaches 1100 gpm. Thereafter, they open whenever 
RH pump discharge flow is less than 1100 gpm for 8 
seconds, and re-close when pump discharge flow 
reaches 1100 gpm. 

RH Heat Exchanger SSW Inlet and Outlet Valves F014A, F014B, F068A & F068B 

Each of these valves automatically opens on a containment Applicable These valves are opened 
spray initiation. Loop A valves open immediately and loop B loop from their control switches. 
valves are delayed for 90 seconds. They cannot be closed when The Containment Spray 
a containment spray initiation signal is present. They also open function is disabled and 
automatically on a manual containment spray initiation if drywell manual operation is 
pressure is 1.68 psig. specified if required in 

4306.01P003 FLEX 
SUPPRESSION POOL 
COOLING. 
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Control Logic Item Applicability to FLEX Strategy Analysis/ Disposition 

Automatic Isolations 

1. Group 2 - RH A(B) to Containment Pool Cooling Not Applicable Valves are only open during 
Shutoff Valves F037A and F037B close from the outages. 

• RPV Level <Low Level 3 (8.9") or 

• High Drywell pressure (1.68 psig) 

• RH Heat Exchanger Rm Temp High >144.5 °F 

2. Group 3 - Shutdown Cooling Inboard and Outboard Not Applicable Valves only open during 
Isolation Valves F009 & FOOS, RH to Feedwater outages. 
Shutdown Cooling Return Valves F053A and F053B, 
and Reactor Head Spray Valve F023 automatically 
close from the following Group 3 Isolation log!c 
signals: 

• RPV Level <Low Level 3 (8.9 11
) or 

• RPV Pressure >104 psig . 

• RH Heat Exchanger Rm Temp High >144.5 °F 

3 . Group 11 - The LPCI and CS initiation signals are Applicable The Containment Spray . . 

used to initiate Group 11. function is disabled and 

a. RH A (B) Full Flow Test Valves F024A(B) and RH manual operation is 

C Full Flo"'Y Test Valve F021 automatically close specified if required in 
4306.01P003 FLEX from the following Group 11 Isolation logic 
SUPPRESSION POOL signals: 
COOLING. 

• High Drywell pressure (1.68 psig) 

• RPV water Level 1 (-145.5'') 
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Control Logic Item Applicability to FLEX Strategy Analysis/ Disposition 

b. The LPCI and CS initiation signals automatically 
close F024A and F024B; however either valve 
may be opened with a LPCI signal present to 
allow for suppression pool cooling. An alarm 
sounds to alert the operator that the valve is not 
fully open. 

4. Group 20 - RH B Radwaste First (Second) Isolation Not Applicable Valve is normally shut and 
Valves F049(F040) and the RH Heat Exchanger First confirmed in 4306.01P003 
(Second) Sample Valves F060A(B), F075A(B) FLEX SUPPRESSION POOL 
automatically close from the following Group 20 COOLING. 
Isolation logic signals: 

• RPV Level <Low Level 3 (8.9") or 

• High Drywell pressure (1.68 psig) 

• RH Heat Exchanger Rm Temp High >144.5 °F 

LPCI/LPCS Initiation Logic 

1. If in SDC, as level decreases, FOOS and F009 isolate Not Applicable Valves not used in FLEX 
(close) on Level 3 and the RH pump in shutdown strategies 
cooling trips. RH must then be manually placed in 
the LPCI mode by opening F004A and re-starting the 
RH pump. 

2. Initiated by a Low reactor water level ( <Level 1) Applicable High Drywell Pressure is 
and/or High Drywell Pressure High (> 1.68 psig) in a expected due to RR Pump 
combined "one-out-of-two-twice" logic. Or Manual seal leakage. 
Initiation by arming and depressing the "LPCS/LPCI 
A" pushbutton. 

3. LPCS Pump starts immediately. Not Applicable No 4.16 KV power 

4. RH Pump A starts after a five-second time delay, Not Applicable No 4.16 KV power 
which is initiated from the time Bus 1A1 is powered. 
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Control Logic Item Applicability to FLEX Strategy Analysis/ Disposition 

5. Other than shutdown cooling valves, all other air and 
'· 

motor operated valves change position to establish 
the LPCI valve lineup as follows: 

a. RH Hx Bypass Valves F048A OPEN. (open signal Applicable • Valve needs to remain 
for 10 minutes) shut to avoid "short 

cycling" to the 
suppression pool. 

• Suppression Pool Cooling 
requires the valve to be 
shut, but the 10 minute 
delay has no impact. 

b. RH Full Flow Test Valve F024A and LPCS Full Applicable • 1E12-F024A needs to 
Flow Test Valve F012 CLOSE. open for Suppression Pool 

Cooling and throttled for 
RPV' makeup during 
suppression pool cooling 
operation. 

• 1E12-F024A can be 
accessed to operate 
manually if required 

• 1E21-F012 needs to be 
closed for RPV makeup 
from a FLEX pump and 
open for suppression pool 
makeup 

• 1E21-F012 can be 

' 
accessed to operate 
manually if required 

C. RH to Containment Spray Valves F028A CLOSE. Not Applicable The valve is not repowered 
in the FLEX electrical lineup. 
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Control Logic Item Applicability to FLEX Strategy Analysis/ Disposition 

d. RH to Containment Outboard Isolation Valves Applicable • Valve needs to open for 
F027A OPEN. RPV makeup. 

• Valve can be accessed to 
operate manually if 
required 

6. LPCI injection valve F042A and LPCS injection valve Applicable . • 1E12-F042A needs to 
· FOOS open when vessel pressure is less than 472 

/ 

open for RPV makeup -

psig. during suppression pool 
. - cooling operation . 

• 1E21-F005 needs to be 
open for RPV makeup 
from a FLEX pump, but 
can be opened manually. 

7. The LPCI initiation signal seals in upon actuation and Applicable LPCI/LPCS signal will persist 
must be manually reset when the initiating signal(s) 
clear using the Division 1 manual reset button. 

RHR-A Containment Spray Initiation Logic 

1. CS initiates, if LPCI/LPCS logic has been actuated for A Containment Spray Initiation Containment Spray is 
> 10 minutes AND Drywell Pressure High (> 1.68 signal is regarded as an effectively disabled by 
psig) in one-out-of-two logic AND Containment unacceptable impediment to raising the containment 
Pressure High (>7.6 psig) in a one-out-of-two logic. establishing and maintaining a pressure setpoint at the 
Or, Manual Initiation by arming and depressing Suppression Pool Cooling lineup ATM. 

~ 

CNTMT SPRAY A manual initiation pushbutton AND during this event. The FLEX Should the Containment 
Drywell Pressure High (> 1.68 psig) in one:-out-of-two Suppression Pool Cooling lineup Spray automatic initiation 
logic. requires the 1E12-F024A to be occur before the ATM 

2. RH Pump A starts immediately and 1E12-F024A, RHR open and 1E12:-F028A to be shut. setpoint is raised, the signal 
Test Valve To Suppr Pool-SHUT (directly from can be reset and the valves 
LPCI/LPCS logic). repositioned after raising the 
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Control Logic Item Applicability to FLEX Strategy Analysis/Disposition 

3. Automatic initiation of CS can be delayed by setpoint. 
repeatedly depressing the divisional delay timer reset 
pushbutton BEFORE the 10-minute containment 
spray delay timer times out. -

4. Division 1 VG Low Level 2 or High Drywell Pressure 
Load Driver starts SX Pump A. 

5. RH valves change position to establish the 
containment spray lineup as follows: 

' 

a. 1E12-F028A, RHR A To CNMT Spray A Shutoff. 
Valve-OPEN 

b. 1E12-F014A, SSW Inlet RHR A Hx Valve-OPEN 

C. 1E12-F068A, RHR A Hx SSW Outlet Valve-OPEN 

d. 1E12-F003A, RHR A Hx·-Outlet Valve-NORMALLY 
OPEN - DOES NOT RECEIVE OPEN SIGNAL 

e. 1E12-F047A, RHR A Hx Inlet Valve-NORMALLY 
OPEN - DOES NOT RECEIVE OPEN SIGNAL 

f. 1E12-F048A, RHR A Hx Bypass Valve-SHUT 

g. 1SX082A, RHR A Hx MU Cond Inlet Valve-SHUT 

h. 1E12-F024A, RHR A Test Valve To Suppr Pool-
SHUT 

' 

LPCI B/C Initiation logi~ 

1. If in SDC, as level decreases, FOOS and F009 isolate Not Applicable Valves not used in FLEX 
(close) on Level 3 and the RH pump in shutdown strategies 
cooling trips. RH B must then be manually placed in 
the LPCI mode by opening F004B and re-starting the 
RH.B pump. 
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Control Logic Item Applicability to FLEX Strategy Analysis/ Disposition 

2. Initiated by a Low reactor water level ( <Level 1) Applicable High Drywell Pressure is 
and/or High Drywell Pressure High (> 1.68 psig) in a expected due to RR Pump 
combined "one-out-of-two-twice" logic. Or Manual seal leakage. 
Initiation by arming and depressing the "LPCI B/C" . 
pushbutton. 

3. RH Pump C starts immediately. Not Applicable No 4.16 KV power 

4. RH Pumps B start after a five-second time delay, Not Applicable No 4.16 KV power 
which is initiated from the time Bus 181 is powered. 

5. Other than shutdown cooling valves, all other air and ·, 

motor operated valves change position to establish 
the LPCI valve lineup as follows: 

a. RH Hx Bypass Valves F048 B OPEN. (open signal Applicable • 1E12-F048A(B) needs to 
for 10 minutes) ) remain shut to prevent 

short cyling to the 
suppression pool. 

• Suppression Pool Cooling 
requires the valve to be 
shut, but the 10 minute 
delay has no impact. 
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Control Logic Item Applicability to FLEX Strategy Analysis/ Disposition 

b. RH Full Flow Test Valves F024B and F021 CLOSE. Applicable 
I 

• 1E12-F024B needs to 
open for Suppression Pool 
Cooling and throttled for 
RPV makeup during 
suppression pool cooling 

' ' operation. 
• 1E12-F024B can be 

accessed to operate 
manually if required 

• 1E12-F021 needs to be 
closed for RPV makeup 
from a FLEX pump and 
open for suppression pool 
makeup 

• 1E12-F021 can be 
accessed to operate 
manually if required 

C. RH to Containm~nt Spray Valves F0_28B CLOSE Not Applicable The valve is not repowered 
in the FLEX electrical lineup. 

d. RH to Containment Outboard Isolation Valves Applicable • Valve needs to open for 
F027B OPEN. RPV makeup. 

• Valve can be accessed to 
operate manually if 
required -

6. LPCI injection valves F042 B and C open when vessel Applicable 
~ 

• 1E12-F042B needs to 
pressure is less than 472 psig. open for RPV makeup 

·, during suppression pool 
cooling op_eration. 

• 1E12-F042C needs to be 
open for RPV makeup 
from a FLEX pump, but . 
can be opened manually. 
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Control Logic Item Applicability to FLEX Strategy Analysis/Disposition 

7. The LPCI B/C initiation signal seals in upon actuation Applicable LPCI B/C signal will persist 
and must be manually reset when the initiating 
signal(s) clear using Division 2 reset button. 

RHR-B Containment Spray Initiation Logic 

1. CS initiates, if LPCI B/C logic has been actuated for A Containment Spray Initiation Containment Spray is 
>10 minutes AND Drywell Pressure High (>1.68 signal is regarded as an effectively disabled by 
psig) in one-out-of-two logic AND Containment unacceptable impediment to raising the containment 
Pressure High (>7.6 psig) in a one-out-of-two logic. establishing and maintaining a pressure setpoint at the 
Or, Manual Initiation by arming and depressing Suppression Pool Cooling lineup ATM. 
CNTMT SPRAY B manual initiation pushbutton AND during this event. The FLEX Should the Containment 
Drywell Pressure High (>1.68 psig) in one-out-of-two Suppression Pool Cooling lineup Spray automatic initiation 
logic. requires the 1E12-F024B to be occur before the ATM 

2. RH Pump B starts and 1E12-F024B, RHR Test Valve open and 1E12-F028B to be shut. setpoint is raised, the signal 
To Suppr Pool-SHUT (directly from LPCIB/C logic). can be reset and the valves 

3. CS Loop B actuates after a 89 second delay if 
repositioned after raising the 
setpoint. 

containment pressure is still high. 

-- 4. Automatic· initiation of CS can be delayed by 
repeatedly depressing the divisional delay timer reset 
pushbutton BEFORE the 10-minute containment 
spray delay timer times out. 

5. Division 2 VG Low Level 2 or High Drywell Pressure 
Load Driver starts SX Pump B. 

·6. RH valves change position to establish the 
containment spray lineup as follows: 

a. 1E12-F028B, RHR B To CNMT SprayB Shutoff 
Valve-OPEN 

b. 1E12-F014_B, SSW Inlet RHR B Hx Valve-OPEN 

C. 1E12-F068B, RHR B Hx SSW Outlet Valve-OPEN . 
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Control Logic Item Applicability to FLEX Strategy Analysis/ Disposition 

d. 1E12-F003B, RHR B Hx Outlet Valve-NORMALLY 
OPEN DOES NOT RECEIVE OPEN SIGNAL 

e. 1E12-F047B, RHR B Hx Inlet Valve-NORMALLY 
OPEN DOES NOT RECEIVE OPEN SIGNAL 

f. 1E12-F048B, RHR B Hx· Bypass Valve-SHUT 

g. 1SX082B, RHR B Hx MU Cond Inlet Valve-SHUT 

h. 1E12-F024B, RHR B Test Valve To Suppr Pool-
SHUT 

\ 
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