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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION

In re: Fuel and Purchased Power Cost Docket No. 20210001-EI
Recovery Clause with Generating
Performance Incentive Factor Filed: October 13,2021

DUKE ENERGY FLORIDA, LLC’S RESPONSE TO CITIZENS’
FOURTH REQUEST TO PRODUCE DOCUMENTS (NOS. 17-20)

Duke Energy Florida, LLC (“DEF”), responds to the Citizens of the State of Florida,
through the Office of Public Counsel’s (“Citizens” or “OPC”) Fourth Request to Produce
Documents (17-20), as follows:

DOCUMENTS REQUESTED

17. Please provide the documents identified in Citizens’ Interrogatory No. 34.

Response:
Please see the attached documents bearing bates numbers 20210001-DEF-000145.

18. Please provide the documents identified in Citizens’ Interrogatory No. 36.

Response:

There are no documents responsive to this request.

19. Please provide the documents identified in Citizens’ Interrogatory No. 38.

Response:
Please see the attached documents bearing bates numbers 20210001-DEF-000146.

20. Please provide the documents identified in Citizens’ Interrogatory No. 40.

Response:
Please see the attached documents bearing bates numbers 20210001-DEF-000147 through

20210001-DEF-000155.
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DUKE ENERGY FLORIDA
Bartow Replacement Power Cost (07/01/21 - 07/31/21)

Duke Energy Florida, LLC
Docket No. 20210001

DEF's Response to OPC POD 4 (17-20)

Date Fuel Purchased Power Total Cost
1-Jul-21 S 30,712 $ 30,725 S 61,437
2-Jul-21 S 31,501 $ 25,824 S 57,325
3-Jul-21 S 9,812 §$ - S 9,812
4-jul-21 S 17,703 S 25,735 §$ 43,438
5-Jul-21 S 31,733 §$ 17,865 S 49,598
6-Jul-21 S 25,794 §$ 25,908 $ 51,702
7-Jul-21 S 46,249 S 132 S 46,381
8-Jul-21 S 18,814 S - S 18,814
9-Jul-21 S 30,962 S 12,978 S 43,941
10-Jul-21 S 25,927 S - S 25,927
11-Jul-21 S (1,370) $ - s (1,370)
12-Jul-21 $ (440) $ - s (440)
13-Jul-21 S 29,210 $ 124 S 29,334
14-Jul-21 S 11,356 S - S 11,356
15-Jul-21 S 40,470 S 13,076 S 53,546
16-Jul-21 S 47,698 S 117 S 47,815
17-Jul-21 S 40,901 S 12,983 S 53,884
18-Jul-21 S 32,272 S 13,015 S 45,287
19-Jul-21 S 28,151 S 12,988 S 41,139
20-Jul-21  §$ 33,683 $ 12,975 S 46,658
21-Jul-21  §$ 41,880 S 17,983 S 59,863
22-Jul-21  §$ 45,808 S 17,965 S 63,773
23-Jul-21  §$ 40,256 S 12,921 S 53,177
24-Jul-21  §$ 39,218 $ 13,000 S 52,217
25-Jul-21  §$ 48,242 S 17,961 S 66,202
26-Jul-21  §$ 40,712 S 35,956 $ 76,668
27-Jul-21  §$ 99,885 $ 18,197 S 118,082
28-Jul-21  §$ 20,940 $ 25,793 $ 46,733
29-Jul-21  §$ 23,446 S - S 23,446
30-Jul-21  §$ 36,080 $ 13,031 S 49,111
31-Jul-21  $ 116,599 S 176 S 116,776

Total S 1,084,205 $ 377,429 $ 1,461,635

System Monthly Retail
Replacement | Jurisdictional | Replacement

Month Power Factor Power

Jul-21 $1,461,635 98.72% $1,442,926

Q17
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DUKE ENERGY FLORIDA
Crystal River 4 Replacement Power Cost (07/01/21 - 07/31/21)

Date Fuel Purchased Power Total Cost
1-Jul-21 (1,666) $ (4,910) $ (6,576)
2-ul-21 $ (0) $ -8 (0)
3-Jul-21 $ - S - S -
4-ul-21 S - S - S -
5-Jul-21  $ - S - $ -
6-Jul-21 S 2 S - S 2
7-Jul-21 S 8,214 S 3 S 8,218
8-Jul-21 S 162,956 S 39,012 §$ 201,968
9-Jul-21 S 268,052 S 36,107 $ 304,158
10-Jul-21 S 162,504 S 51,823 §$ 214,327
11-Jul-21  $ 183,122 $ 25,770 $ 208,892
12-jul-21 $ 21,767 S -8 21,767
13-Jul-21 (534) $ -8 (534)
14-Jul-21 S 24 S - s 24
15-Jul-21 S 88,602 $ 13,043 S 101,645
16-Jul-21 S 220,940 S 36,007 $ 256,947
17-Jul-21 S 97,181 $ 13,153 S 110,334
18-Jul-21 S 66,143 $ 13,004 S 79,147
19-Jul-21 S 68,093 $ 13,048 S 81,140
20-Jul-21 S 67,612 § 17,902 S 85,514
21Jul21 $ 4,151 $ 2) $ 4,149
22-Jul-21 $ (4) S - S (4)
23Jul21 $ (667) $ 32§ (636)
24-Jul-21  $ (27) $ 3 ¢ (24)
25-Jul-21 S 171,904 S 18,009 S 189,913
26-Jul-21  $ (101) $ 5 ¢ (96)
27-Jul-21 S 17 S - S 17
28-Jul-21 ¢ (22) $ - s (22)
29-Jul-21 S 16 S - S 16
30-Jul-21 ¢ (288) $ (29) $ (317)
31-Jul-21 S 898 S 0 S 898

Total S 1,588,888 $ 271,980 S 1,860,868

System Monthly Retail
Replacement | Jurisdictional | Replacement

Month Power Factor Power

Jul-21 $1,860,868 98.72% $1,837,049

Duke Energy Florida, LLC
Docket No. 20210001

DEF's Response to OPC POD 4 (17-20)

Q19
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Crystal River 4 - Main Boiler Feed Pump Trip

DEF's Resp

Duke Energy Florida, LLC

et No. 20210001
s B i i

Plant/Unit Specification
Plant (Units)

Standard System
Standard Subsystem
Report Details

Event Title

Event Type

Event Status

Date and Time

MWH

Repair Cost
Employee/Contractor
Category & Cause Code
Event Category

Event Category Detail
Secondary Event Categories
Cause Code Category
Cause Code

Cause Code Detail

Event Background Information
Conditions prior to event

Event Description

What was expected?
Equipment Affected

Initator

Contact Information

Responsible Person

Contact Information

Crystal River (Crystal River 4)

Crystal River 4 - Main Boiler Feed Pump Trip
Megawatt Loss

Closed

Monday, Jun 21, 2021 at 17:35

Employee

Operations

Equipment Failure/Malfunction

Equipment / Material

Defective, Failed, or Contaminated

Q20

Defective weld, braze, soldering joint, crimp, hinge, or other connection

CR4 was operating at full load without issue

CR4 Main Boiler Feed Pump tripped at 21:30 on 6/21/21. The first out was an external trip

and several alarms associated with low control oil pressure.

The boiler subsequently tripped

on low drum level and the turbine was manually tripped shortly after. The station has teamed
with Regional Services and TGS to continue to troubleshoot the trip and the reason for
reduced control oil pressure. The unit was returned to service on 6/22/21 at 02:29 with the
Standby Boiler Feed Pump and is load limited to 400 mw until control oil issues can be

resolved.
The MBFP should not have tripped

Boiler and Turbine
Heath McDonald
812-453-6887
James Long

352-586-1831

OPCEXH2 000004 1



Crystal River 4 - Main Boiler Feed Pump Trip

Duke Energy Florida, LLC
ocket No. 20210001

DEF's ReSB3R R'Vﬁéﬁéﬁiﬁﬁﬁfﬂ 4545)

Additional Information
File Number

Work Order

Reference Number
Project Number

Plant Function

HPI Type

Maintenance Management
CMMS Code

Cause Analysis

Type of Analysis Required
RCA Due

Date Approved

Approved By

Executive Summary
Operating Experiences
OE Event

OE Classification

OE Applicability

OE / Lessons Learned

Follow-up Actions

Action Plan Executive Summary

Action Plan Abstract

Closure/Lessons Learned

n/a

n/a

Correct Only / Trend

Not Required

No

n/a

Q20

Replaced leaking hose inside the oil reservoir. Refurbished two oil control valves. Installed a

new Woodward Governor controller.

OPCEXH2 000005
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Crystal River 4 - Boiler Tube Leak

DEF's Resp

Duke Energy Florida, LLC

et No. 20210001
s B e Tl

Plant/Unit Specification
Plant (Units)

Standard System

Standard Subsystem

Report Details

Event Title

Event Type

Event Status

Date and Time

MWH

Repair Cost
Employee/Contractor
Category & Cause Code
Event Category

Event Category Detail
Secondary Event Categories
Cause Code Category
Cause Code

Cause Code Detail

Event Background Information

Conditions prior to event

Event Description

What was expected?
Equipment Affected
Initator

Contact Information
Responsible Person
Contact Information
Additional Information
File Number

Work Order
Reference Number
Project Number
Plant Function

HPI Type

Crystal River (Crystal River 4)
Boiler/Steam Generator

Boiler/HRSG Tubing

Crystal River 4 - Boiler Tube Leak

Boiler Tube Failure

Closed

Wednesday, Jul 07, 2021 at 00:01

Employee

Operations

Equipment Failure/Malfunction

Equipment / Material

Defective, Failed, or Contaminated

Defective or failed material

Q20

Crystal River 4 was operating for several weeks with a small tube leak, waiting for a

maintenance outage window.

Crystal River 4 was retired on 7/7 at 23:43 to repair a tube leak that had developed in the
rear gas path several weeks earlier. The leak was identified in a steam cooled wall panel at
a soot blower penetration. The unit was returned to service on 7/11 at 17:04.

The unit should operate between outages without tube leaks.

Boiler and system generation
James Long

352-586-1831

James Long

352-586-1831

n/a

n/a

OPCEXH2 000006 1



Duke Energy Florida, LLC
ocket No. 20210001

Crystal River 4 - Boiler Tube Leak DEF's ReSpSa R'Vedugﬁﬁg‘t,%iﬁﬁg‘fﬂ %‘;22:&0

Maintenance Management

CMMS Code

Cause Analysis

Type of Analysis Required Correct Only / Trend
RCA Due

Date Approved

Approved By Not Required
Executive Summary

Operating Experiences

OE Event No

OE Classification n/a

OE Applicability

OE / Lessons Learned

Follow-up Actions

Action Plan Executive Summary

Action Plan Abstract

Closure/Lessons Learned Boiler tube leak was repaired and the unit was returned to service. Boiler Tube Failure

Report and photographs have been attached to the event report.

Attachments

Title Description Date Size Type
CRN Unit 4 Boiler Tube Failure Report 07/13/2021 82K| pdf
CRN Unit 4 Boiler Tube Photographs 07/13/2021 3,804K| pptx

OPCEXH2 000007 2



Crystal River Unit 4 - Main Boiler Feed Pump Trip

Duke Energy Florida, LLC

et No. 20210001
pEFs R R AR 15 5))

Plant/Unit Specification
Plant (Units)

Standard System
Standard Subsystem
Report Details

Event Title

Event Type

Event Status

Date and Time

MWH

Repair Cost
Employee/Contractor
Category & Cause Code
Event Category

Event Category Detail
Secondary Event Categories
Cause Code Category
Cause Code

Cause Code Detail

Event Background Information
Conditions prior to event

Event Description

What was expected?
Equipment Affected

Initator

Contact Information

Responsible Person

Contact Information

Q20

Crystal River (Crystal River 4)
Feedwater

Boiler Feed Pump

Crystal River Unit 4 - Main Boiler Feed Pump Trip
Megawatt Loss

Closed

Thursday, Jul 15, 2021 at 18:30

Employee

Operations

Equipment Failure/Malfunction

Equipment / Material
Defective, Failed, or Contaminated

Defective weld, braze, soldering joint, crimp, hinge, or other connection

CR4 was operating at overpressure without issue

CR4 Main Boiler Feed Pump tripped at 18:30 on 7/15/21. The first out on the Main Boiler
Feed Pump was low control oil pressure. At 18:32, the boiler tripped on low drum level and
the turbine was manually tripped shortly after. Local investigation of the Main Boiler Feed
Pump reviled a substantial oil leak at the control oil cabinet. The source of the oil leak was
found to be leaking flange due to lose bolts. The flange bolts were retorqued and tested for
leaks. Engineering is investigating the cause of the lose bolts.

The Main Boiler Feed Pump should not have tripped.
Boiler and Turbine

TJ Snodgrass

740-208-9225

James Long

352-586-1831

OPCEXH2 000008 1



Duke Energy Florida, LLC
ocket No. 20210001

Crystal River Unit 4 - Main Boiler Feed Pump Trip DEF's Respon R"'ﬁé}‘%‘tﬂﬁgﬁl ?;ﬁz{})o

Additional Information

File Number

Work Order

Reference Number

Project Number

Plant Function n/a
HPI Type n/a
Maintenance Management

CMMS Code

Cause Analysis

Type of Analysis Required Correct Only / Trend
RCA Due

Date Approved

Approved By Not Required

Executive Summary

Operating Experiences

OE Event No
OE Classification n/a
OE Applicability

OE / Lessons Learned

Follow-up Actions

Action Plan Executive Summary

Action Plan Abstract It is believed the cause was several system surges due to feed pump trips and auto starting
additional pumps. No smoking gun has been found that could have caused the bolts to back
out. PDM/engineering is looking at potential vibration issues.

Closure/Lessons Learned Vibration issues resulting from system surges due to feed pump trips and auto starting of
additional pumps may have contributed over time in causing the bolts to back out.
Equipment was repaired and returned to service.

OPCEXH2 000009 2



Crystal River 4 Main Boiler Feed Pump

DEF's Resp

Duke Energy Florida, LLC

et No. 20210001
s SR S T

Plant/Unit Specification
Plant (Units)

Standard System

Standard Subsystem

Report Details

Event Title

Event Type

Event Status

Date and Time

MWH

Repair Cost
Employee/Contractor
Category & Cause Code
Event Category

Event Category Detail
Secondary Event Categories
Cause Code Category
Cause Code

Cause Code Detail

Event Background Information

Conditions prior to event

Event Description

What was expected?
Equipment Affected

Initator

Contact Information

Responsible Person

Contact Information

Crystal River (Crystal River 4)
Feedwater

Boiler Feed Pump

Crystal River 4 Main Boiler Feed Pump
Lessons Learned
Outage required to address problem

Friday, Jul 16, 2021 at 09:07

Employee

Operations

Equipment Failure/Malfunction

Overall Configuration
Installation/design configuration

Installation/design configuration

Q20

Crystal River 4 Main Boiler Feed Pump Turbine had tripped several times in 2021, giving a
generic 'Low Control Oil' first out alarm. Several issues with the lube oil system were
identified and corrected prior to the last trip on 7/16/21.

Crystal River 4 Main Boiler Feed Pump Turbine tripped on 7/16, indicating the generic 'Low
Control Oil Pressure' first out alarm. Station leadership requested Regional Services
electrical engineering to take the lead in troubleshooting what was suspected to be an
intermittent electrical issues in the MBFP Turbine control wiring. Troubleshooting was
completed on 7/20 and the unit was released to ECC on 7/21 after post maintenance testing.
Information related to troubleshooting is attached.

MBFP should run without issues.
MBFP and unit generation
James Long

352-586-1831

James Long

352-586-1831

OPCEXH2 000010 1



Crystal River 4 Main Boiler Feed Pump

Duke Energy Florida, LLC
ocket No. 20210001

DEF's ReSB3R R'Vﬁéﬁéﬁiﬁﬁﬁfﬂ 4549)

Additional Information
File Number

Work Order

Reference Number
Project Number

Plant Function

HPI Type

Maintenance Management
CMMS Code

Cause Analysis

Type of Analysis Required
RCA Due

Date Approved

Approved By

Executive Summary
Operating Experiences
OE Event

OE Classification

OE Applicability

OE / Lessons Learned

Follow-up Actions

Action Plan Executive Summary

Action Plan Abstract

Closure/Lessons Learned

Q20

n/a

n/a

Correct Only / Trend

Not Required

No

n/a

Regional Engineering Recommendations [ Continue to pursue replacement option of
Laurence Valves as their intermittent reset behavior needs to be addressed. Awaiting formal
quote from manufacturer but conversations with Chris Taylor at Severe Service Specialists
indicate there is a drop in Laurence valve replacement as the installed model is obsolete.
Quotation expected this week with lead time approximately 16 weeks. Cost is unknown at
this time. (1 Complete the in-flight Woodward 505D project on U5. The new Woodward 505D
was instrumental in this troubleshooting activity as it helped confirm which inputs did NOT
actuate and helped lead to the 12T. [ Review for completeness/correctness and resurrect
PassPort EC/ACT CC 88929 and implement in spring outage. The modification was
intended to bring all of the U4 MBFPT Trips in to the DCS to discern with input to trip string
initiated the actual trip. This would allow U4 to be aligned with U5 DCS to improve response
following future MBFPT. Currently, the First Outs on Unit 4 only indicate ¢ External Tripg,
whereas the Unit 5 First Outs are discrete inputs providing confirmation of which device
initiated trip.

OPCEXH2 000011 2



Duke Energy Florida, LLC
ocket No. 20210001

Crystal River 4 Main Boiler Feed Pump DEF's ReSPoR: R"'ﬁéﬁ&ﬁiﬁg{,‘fﬂ T29)
Attachments ey
Title Description Date Size Type
Joe Simpson's Final Report Email and attachments 07/21/2021 1,647K| msg
Joe Simpson's Final Report Email and attachments 07/21/2021 408K| pdf
Joe Simpson's Final Report Email and attachments 07/21/2021 264K| pdf
Joe Simpson's Final Report Email and attachments 07/21/2021 74K| pdf
Joe Simpson's Final Report Email and attachments 07/21/2021 175K| pdf

OPCEXH2 000012 3
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CR4 steam cooled wall tube leak at IK-4064,  7-9-2021

















This I believe is the original crack – I believe this washed the tube opposite it and that in-turn washed back on the eroded areas above and below.







Repairs completed by CRN Maintenance shop 7/10/2021
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These look to be the wall tube leaks; however, there may be
additional smaller failures as well. Also need to look for
possible collateral damage to the adjacent HTRH tubes.
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Boiler Tube Failure Report Event Number | 7189

General Information
Plant Crystal River Unit ‘ 4 Boiler‘

Date Detected Time Detected GADS event # GADS Code
Date Off-Line |7/7/2021 Fields inthis box | Time Off-Line [23:41 WO# 41355668 Total Cost
= should agree with

Date On-Line 7/11/2021 NERC-GADS data | Time On-Line [17:10 Last Edited by |0t04614 Date Edited [7/12/2021
Outage Type |Scheduled, Preventative ‘ Lost MW 721 Hours Lost [89.48 Lost MWH 64517.48
BTF Event Type |Caused Outage ‘ # Repaired 1# of failed tubes repaired.

System Condition #PM 0# of damaged tubes preventatively repaired.
# Damaged repaired # of collateral damaged (washed) tubes

Operating Condition Net MW Temperature (°F Pressure (psi)  Flow (KLbs/hr) Chemistry Data

: h Cation cond.

Prior to Failure ‘ ‘ ‘ ‘ pH (uS/cm) Chloride (ppm)
Abnormal Conditions ‘ ‘ ‘
Failure Location Region Modifier Secondary Region

Component (optional) Primary Region (optional)
‘ Primary SH ‘ ’ By-Pass Wall ‘
Assembly Number ‘1 from ‘Right ‘ Rear R
- HRSG | Rear
Tube Row ‘1 from ‘Sootblower ‘ Convection
Pass
Dist. from Reference Point from
Left Right
Elevation ft. above sea level 9
, . Boiler Furnace Flow | Front
Comments|Failure appeared to have originated at tube to rear of IK
4064. With collateral damage we had failures on both bent South
tubes around IK-4064 wall opening. Front
East <—— West
Turb'ine North
Failure Description Secondary Fracture Reference Point
Primary Fracture Location Location (optional) Orientation (optional) (optional) Length (in.)
‘ Membrane Near sootblower ‘ Circumferential ’ Bottom ‘ 1

External Appearance Thick Edged Cracks

Internal Appearance

Wall
Tube Properties oD Thickness Tube Material
Original 1.75 0.203 SA209 T1 Test or Specifications?
Failure N/A

Original Weld Material |[E7018-A1

Comments Old butt welds were observed indicating that this SB wall opening panel had been removed in the past. This
was probably done in 1989 - 1994 time frame when upper RH tube bends were being replaced due to
cracking at tube lug welds.

Check if other areas around the failure examined for potential

Failure Mechanism failure(s) by the same mechanism and describe below.

Primary Failure Mechanism ‘Fatigue, Thermal-Mechanical and Vibration (Steam) ‘

Contributing Failure ‘ ‘
Mechanisms
| ' NDE Method used VT, Visual Test

[ DUKE Page 1 of 2 12-Jul-21
" ENERGY.





Boiler Tube Failure Report

Event Number

7189

Root Cause

Alternative or ‘
Contributing Root Causes

RC Category HP | Business||% Contribution

Primary Root Cause ‘Excessive strains caused by constraint of thermal expansion Design U] 0%
Improper maintenance of sootblowers U] 0%

\ [] 0%

Root Cause Details,
comments

The failure appears to have started with crack at membrane weld at closure plate on lower-rear side of sootblower

opening (IK-4064). The SB guide tube was in good shape.

leaking through resulting in quenching of the membrane closure plate.

It is suspected that the SB poppet valve may have been

Short Term Actions to
CONFIRM Root Cause

observe SB Poppet - for leak through after unit is back on line

NDE Methods used
LPT, Liquid Penetrant Testing

Short Term Actions to
CORRECT Root Cause

Repairs

Repair Description ‘Pad Weld (Permanent repair, Explain in comments)

Repair Comments Weld repaired to save time during forced outage - plan is to replace tube bends during 2022 Spring outage.

oD Wall Tube Material Length (in.)

Replacement Tube ‘

Weld Material |[E8018-B2 \

Secondary
Failures/Repairs

Post Outage Analysis

Sample sent to Metallurgy Lab L]

Long Term Actions to
correct Root Cause

Corrective Actions to
repair damaged tubes

Verification, Comments

Long Term Actions to
Confirm Root Cause

d~ DUKE
©” ENERGY.

Page 2 of 2

12-Jul-21






1 2 5 6 / 3
NOTES:
CONTINUED BOTTOM LEFT
1. ALL FUSES ARE 30A UNLESS OTHERWISE NOTED.
&— JUMPER
250 MCM 2. ALL GROUNDS TO BUS BAR IN CABINET.
POW0401—101 B — 7 APD4027—006 POWD401 A— 001 m CDE4020—012
: 5 A1 49 | 3. SLUGS ON ALL NEUTRAL FUSE BLOCKS.
BUFFER TERM. CAB. 401 —= uu BK T — T — T —__1 U( » PRC 401-3 DAS CAB = 1\, BK T — T — T —{[20] BK U{ » OPERATOR’S A
SD—COA-4022 1 2 402 PRI 21 22 PANEL 4, NEUTRAL IS BONDED TO GROUND AT UPS
CND PMP 401 SPD RD -_\‘\ 3 & )/_- " -_\‘\ 43 44 )/_- W 401-1 RECEPT OUTPUT AND REGULATOR OUTPUT REFER
TO DWGS. D—10139—2, D—10139—6 AND
G G D—10139-7.
CDE4@22A7@@51 BL —> : 6 (CDE4@22—@@4 POW@4@8A—@@W1 . " < ,(CDEZL@Q@—@M
ARP 402-5W ~—8 I T — T —{1} BK O—#— ARP 402-3E MCS CAB ~— BK I T — 1 —{[20] BK O—#= OPERATOR'S 5. SUPPLY FROM BKR 16 AND 36 ARE FOR
3 4 403 PRI 23 24 PANEL 120V AC DI CARD WETTING POWER. TO
-_\‘\ / ° )_- W W -_\‘\ il ‘e )_- W 401-3 RECEPT ISOLATE CIRCUIT, OPEN BOTH BREAKERS.
THIS IS A DAISY CHAIN CIRCUIT.
R G G
CDE4@25*@@2} > 9 0 [C\NE4@W2*@@2 POV\/@MY)A*@@W} 49 50 < ,(CDEZL@Q@*@W@ +TAPE CONDUCTOR WHITE FOR NEUTRAL.
ARP 403 3F -a—b 20 [F— | — T —{[30] BK o—s CP—CWE-4000 DAS CAB --—9 BK T — T — T —{[20] BK 6— OPERATOR’S +x TAPE CONDUCTOR GREEN FOR GROUND.
5 . REF DWG CWE—4014 404 PRI o5 o6 PANEL
mm 2 W W mm 2 W 4015 RECERT
B
R G G
CDEZL@ZBA—@@W} > . y [CDEZL@QP@@W POW@M@)#@@W . ” < APCCBO— 000
ARP 403—1W ~—8 BK 20— | — — T —_1I BK 6—» ARP 401—1F B0S CAB <-—b BK T — T — T —__1I BK = >DETECTOR
7 8 411 PRI 27 28 IN BATTERY
5 6 0 L 7" ss s6 0L ROOM
W -—\‘\ —il W W e —il W
R R G G
AWB4@48—@@W} > . . [SGAMW@—HM PO\N@MBA—@@W) . . <
. ASHLLS%E %%?Mgé;g;« 5 BK (30— | — — T —{[20] BK 5 <CFCRMONRTI>O DCS CABINET BCS CAB <-—§ BK T — T — T —__1I BK = KEY BOX POWER
9 10 415 PRI 29 30 CONTROL ROOM
REF. DWG L7} 19 0 |- REF. DWG. SD—SGA—4112 77 59 so |7 |-
SD—AWB— 4048 W - —iI W W . — . W
R R G G
> . . (APHCMZP@@S POW@427A—@@W1 N o < (PO\N@M@A—@@W
(20— T — — T —_1I BK 6— PRC 1-3 BMS CAB <-—b BK T — T — T —__1I BK 60— CAB 450
(ABANDON BAD SWITCH) 11 12 421 PRI 31 32 PRI C
R G G
CDE4@2@f@@81 . o (SGD4@@ZB—@@W POW@MBAf@@w) . . <
RECEPTACLE IN ~—9 BK [0 ]] — T —{[20] BK 86— SOOTBLOWER DCS BMS CAB <a—b BK T — T — T —_[—
CEMS AUX PNL 40 13 " (PRI) 425 PRI 33 34
27 8 - REF. DWG . Y 68 L
W e —il +BL SD-SGD— 40028 SH.9 W e —
xR D G
E@@@@Mf@m\n . - [POV\/WMLSA—@@W POW@MMf@@w) o 2 (PO\NWHQA—@@W
DCS—JB—07/57 (PRI) -a—b T — T —_1I BK 6— MCS CAB 435 MCS CAB <e—b BK T — T — T —__1I BK &—m INSERT 4032
REF. DWG. E000047 5 16 CRITICAL DCS 439 PRI 15 16 CRITICAL DCS
17 s o |0 L SUPPLY FEED L o 0 L RETURN FEED
— W (SEE NOTE 5) W - —i W (SEE NOTE 5)
G G G
SGAM@fz@w\n . ” [secwmf@m PO\N@MM—@@W} . ) < (BFM@%@@Q
CCM RIO DCS CABINET ~a—8 BK (20 [] — T —_1I 6— FLAME MCS CAB ~e—0 BK T — T — — T —_1I 6—m=— BFPTEP 40 15 | REVISED PER EC #98154 ONG | TJD | MEN 112/4/15/ D
REF. DWG. SD—SGA—4112 s s 1 |- ISOL XFMR L7 s 76 |77 L 12 | REVISED PER EC #87357 DNG | Tub | MEN [a/12/14
W e —il W e —il
5 > . 4 11 | FIELD VERIFIED PER EC #87357 DNG | TJD | MEN |8/19/14
CDEM)Z@—@WS} . i (E@@@@28—@W@ POW@452A—@@W1 . o (SGA4@52A—@52
ooy S 0= BK T — T — T —{[20] BK 5 E:M)DCSCABM)@ ANN CAB ~a—b BK T — T — T —[30] BK 6—— COAL FDR'S 402, 10| FINAL REVISION PER £C #89936 T | MEN | MEN 16/7/13
19 20 PRI 405 PRI 19 40 403 & 404
& CEMS MONITOR " -_\1\ 39 40 )/_- » REF. DWG. FO00028 . -_\1\ 29 30 )/_- . LOCAL JB 9 |REVISED PER EC #89936 TD | MEN | MEN |2/20/13
SD—SGA— 4052 A 8 | UPDATED FOR CCM PROJECT DNG | MEN | MEN |3/08/10
G > B G G <F—#+BL EC# 75685
POW@%SA*@@W} 81 82 7 | REVISED PER EC #74026 TD | JUB | MEN [2/2010
TCS CAB ~—b BK T T — 1T ———+
443 PRI
) § JUMPER . \‘\M 33 84 42)/ © [ ADDED FLY ASH DCS CKT EC #74613 TJD MEN MEN W/W@
250 MCM L L
5 | ADDED CABLE FOR CR4 BALL TJD JJUB MEN W®/22/®9
CONTINUED ABOVE RIGHT G CLEANING PROJECT EC #74362 ©
N 4 | REVISED PER EC 73733 KN IPJR | BL @7/@8/@92
S
3 | REVISED FOR CONDENSATE Pp SPEED | TJD | MEN | MEN [08/13/08|5)
CONTINUOUS AC POWER PANEL 401 CONTROLLER MODS EC #6502] ©
2 | REVISED PER EC 59582 REH | IPJUR | RAS @w/®4/®5}
L
NO. DESCRIPTION DRAWN CHKD. | APRVD. DATE <
REVISIONS
CRYSTAL RIVER PLANT
UNIT 4
o
= =
Florida| conT. AC POWER PANEL 401 |3
Power WIRING DIAGRAM o
CORPORATION S
o
LMM | RGS | DTT 01/15/02 NONE ~
P A R S O N S DRAWN CHKD. APRVD. DATE SCALE _-)
PARSONS ENERGY & CHEMICALS GROUP INC.| ELECT 1 E/l 2@5 1 3 5
READING OFFICE DISCP. SHEET DWG. REV. -
1 2 5 6 7 VAULT CODE:

FILENAME: CRN—-0Q04—-E1203—SH0OQ1.DWG






1 2 3 4 5 6
A NOTES:
(+) . 170 ALL DEVICES SHOWN ARE LOCATED ON BOILER
e | a4 L L *—@ L L L L
\ 1?:\ ! 6 ¢ * * ! FEED PUMP TURBINE PANEL 401 EXCEPT AS
o1 2T ECC T VBT Ag | __{¥BMONCABY ST A " A LOCATED IN AUX RELAY PANEL 401 SECTION 6W
® L L L L
| —* I cc}‘ DO 289 .| JB6  LOCATED ON BFPT 401 EXHAUST END JUNCTION BOX
| I — B
PB GOV| JB2  LOCATED ON BFPT 401 LOW PRESS STOP
| e A L Emver :VMC__ VT [YMCL y7 |WMCL | WMC] 7| WMC VT: co—re DO co—< DO 206 TRIP VALVE JUNCTION BOX
O A Ol TRIP | T T3 T° T T°9 | A A 185 JB3  LOCATED ON BFPT 401 HIGH PRESS STOP
L | | ceeDo oo DO C9 VALVE JUNCTION BOX
O O| pg | WMC| yr|WMC| | WMC] yrwe] | B oo T € PS PRESSURE SWITCH CONTACT CLOSES ON BFPT 401
| 560 A L EMER | — . e i | cCZ e A EXHAUST HOOD PRESS HIGH (DLV63E)
o) ol TRIP | | PS PRESSURE SWITCH CONTACT CLOSES ON BFPT 401
HIGH L & 6666 o — ¢ B LUBE OIL PRESS LOW (DLV63Q)
o VIB 1158 PS PRESSURE SWITCH CONTACT CLOSES ON LP SIDE
A BFPT 158 C OVERSPEED TEST PRESS ADEQUATE (DLV 63BL1)
o ) G — ¢ = 2 g P N =| Ps PRESSURE SWITCH CONTACT CLOSES ON HP SIDE
% LOCAL GOV olL BOILER FEED EXHAUST BCS <+ D OVERSPEED TEST PRESS ADEQUATE (DLV 63BL2)
a TRIP TRIP PRESS PUMP TRAIN PRESS HiI TRIP Z| 20  DUAL COIL SOLENOID VALVE—ENERGIZE TRIP COIL
_ - LOW 75 TT1  TO TRIP BFPT 401 LP SIDE (DLV 20TT1). FOR
S P Lz L ps _Lps Q RESET COIL SEE SOLENOID VLV SVA ON DWG. 4014.
= T 1o 161 T 1o TC¢ TP = 20 DUAL COIL SOLENOID VALVE—ENERGIZE TRIP COIL
S ® | ® E| TT2  TO TRIP BFPT 401 (DLV 20TT2). FOR RESET COIL
- ! B g SEE SOLENOID VLV SVB ON DWG. 4014.
-1 -1 (@]
9  ° SV SOLENOID VALVE (DLV 20BL1) — ENERGIZE TO
— 20TTIX —— 20TT2X D TEST LP SIDE TRIP
I SV SOLENOID VALVE (DLV 20BL2) — ENERGIZE TO
S0TTIX  —= 20TT2X E TEST HP SIDE TRIP
@ @ SV DUAL COIL SOLENOID VALVE BOTH VALVES
1 1 £ L L C DEENERGIZE ON CONTROL POWER FAILURE TO
167 160 162 168 —— 154 — 155 TRIB BrET (DY SOTRR)
2 2 2 ZS LIMIT SWITCH CONTACT CLOSES ON LOW PRESS
A STOP VALVE NOT CLOSED (DLV 33SSC1)
20T 20T Y SV AT
T1X T2X C C ZS LIMIT SWITCH CONTACT CLOSES ON HIGH PRESS
B STOP VALVE NOT CLOSED (DLV 33SSC2)
C4 C4 C@ C@ C4 39 MBFP TURBINE INBOARD AND OUTBOARD X AND Y
VBT  BEARING VIBRATION TRIP CONTACT CLOSES UPON
R HIGH VIBRATION
B oA N1 151 s o + TERM PT IN BFPT PNL, SH 28
-) A ' ‘ ! A LOCATED ON CONTROL CONSOLE PANEL 401
LOW HIGH 5E1,2 LOCAL PUSHBUTTONS—PUSH FOR EMER TRIP
Pg%gs P;%SES PSA  PS—4308
PSB  PS—4314
162A o w150 PSC  PS—4309
PSD  PS—4310
= A2 TO WOODWARD SVA  SV-4101
Al o SOV IRIF SVB  SV-4102
B GOV (656) e (THIS DWG) -
—~ A3 EMERG SHUTDOWN SVC  SV—4103
SVD  SV—4097 (NOT USED)
oo 12 — W38 SVE  SV-4098 (NOT USED)
39 MBFP TURBINE ECCENTRICITY TRIP CONTACT
ECC  CLOSES UPON HIGH ECCENTRICITY
12T ELECTRONIC (AIRPAX) TACH CONTACT CLOSES
ON BFPT401 OVERSPEED
4o 656  WOODWARD GOV CONTACT CLOSES ON TRIP
006 A 2BP A01-owW DO BFPT TRIP_A (4BFAJOOIXDXA)
P 011  FROM BFPT A (CONTACT CLOSES 10 _TRIP
iy <§) 8 BK 150 BK 4 = ELECTRONICS PNL 401 TB3DR DO BFPT TRIP B (4BFAJOOIXDXB) A
_ B
BL 5 158 5 BL DWG. BFA—4021
009
150 aK it V[ — CCP 401 VIBRATION MONITOR CABINET TRIP OUTPUTS CLOSE ON 80 BFPT TRIP C (4BFAJOOTXDXC)
d BL SEE E6107 HIGH VIBRATION. ~ ALARM OUTPUTS OPEN ON cc LOCATED IN BOILER CONTROL SYSTEM CABINET
i 158 R o (003 HIGH VIBRATION. SEE 4016 -
A 158 R 6— TP BFPTP 401 =
\_ W SEE 4020 OUTPUT BEARING SENSOR 8 | CONFORMED TO CONSTR RECORDS CML | RGS | DTT 07/12/02§
170 q _ _ FOR CR4 CONTROLS REPLACEMENT o
JUMPER TO TB—4T = 150 BK 004 VT1/VAT BFP INBOARD VD=4037, VD-4900 7 | REDRAWN FOR CR4 CONTROLS LMR | TEL | DTT [12/17/01..
% VT2/VA2  BFP OUTBOARD VD—4038, VD—4901 oo 8
SEE 4014 REPLACEMENT CRF-00-27326
BK &— TO ARP 402 B =
171 SEE CWB—4002B VT3 /VA3 BSTR BFP INBOARD VD—-4039 NO. DESCRIPTION DRAWN | CHKD. | APRVD. | DATE |3
151 W 005 VT4 /VA4 BSTR BFP OUTBOARD VD—-4040 REVISIONS u
N
N 150 BK 6> TO VMC 401 VT5/VA5  BSTR BFP SP RDCR PINION  VD—4041
TRIP LIFTED 0090
aK SEE INC—4010 \C ) VT6/VA6  BSTR BFP SP RDCR PINION  VD—4042 .0;0:0:0. ENERGY SUPPLY
A VI7/VA7  BSTR BFP SP RDCR GEAR  VD—4043 3’.0..‘..0.'3
158 w (BFA4022-012 VT8/VA8  BSTR BFP SP RDCR GEAR  VD—4044 29,090 02 CRYSTAL RIVER PLANT
W 6— FROM BFPTEP 401 VT9/VA9  BFP INBOARD VD—4902 200’ UNIT 4
Florida| BOILER FEEDWATER SYSTEM |g
Power BOILER FEED PUMP 3
CORPORATION TURBINE 401 TRIP S
PARSONS LMM | TEL | DTT 12/17,/01 NONE 2
DRAWN CHKD. APRVD. DATE SCALE .
009 PARSONS ENERGY & CHEMICALS GROUP INC. _ _ u
READING OFFICE EID_ISECST SHEET DWG.S D B l__A 4O/| 3 R’E8V L:"'

VAULT CODE: C_ /I 3_ 1







1 2 3 4 5 6
(+)1°0 170 NOTES:
| ¢ ® ALL DEVICES SHOWN ARE LOCATED IN BOILER
9| z7s FEED PUMP TURBINE PANEL 401 EXCEPT AS NOTED
JB1 65TP
gl C A LOCATED IN AUX RELAY PANEL 401 SECTION 6W
175 a
CC —— 22 JB1 LOCATED IN BFPT 401 SERVO JUNCTION BOX
31 © JB2 LOCATED IN BFPT 401 LOW PRESS STOP VALVE
A __ A }“ 4TR }‘ 4TR JUNCTION BOX
? JB3 LOCATED IN BFPT 401 HIGH PRESS STOP VALVE
JUNCTION BOX
- 177 JB4 LOCATED IN BFPT 401 INLET END JUNCTION BOX
§ 20 DUAL COIL SOLENOID VALVE—ENERGIZE RESET COIL
AN178 R1 TO RESET BFPT 401 LP SIDE (DLV 20R1). FOR TRIP
Z COIL SEE 4013
- (cc—— BO 20 DUAL COIL SOLENOID VALVE—ENERGIZE RESET COIL
A R2 TO RESET BFPT 101 HP SIDE (DLV 20R2). FOR TRIP
L] A H178A COIL SEE 4013
= I ZS POSITION TRANSMITTER—CONTACTS ACTUATE ON LOW
= 179 65TP  PRESS STEAM CONTROL VALVE CLOSED (DLV 65TP).
o) L SEE ALSO 4012
© JB2 —— Z9A
O T C ZS LIMIT SWITCH-CONTACTS ACTUATE ON LOW PRESS STOP
o M A VALVE CLOSED (DLV 33SSC1).
2 W180 A LIMIT SWITCH—CONTACTS ACTUATE ON HIGH PRESS STOP
= L] 7sB B VALVE CLOSED (DLV 33SSC2).
JBBM——C \'j 4TR LOCAL PUSHBUTTON—PUSH FOR TRIP RESET
181 /172 \.50 MCS DIGITAL OUTPUT PERMISSIVE (DRAIN VALVES OPEN)
(4BFAMQ14XDX0)
174 182 SVA  SV—4101
SVB  SV—4102
@ A @ @ LOCATED IN MOTOR CONTROL SYSTEM CABINET
] TERM PT AUX RLY PNL
151 7 + TERM PT BFPT
- i = i DO BCS DIGITAL OUTPUT RELAY
RS RESET COMMAND (4BFAJ401XDX)
65G  WOODWARD GOVERNOR
A ARP 401—6W PB TRIAF; RESET
a TB—4T
79 A ARP 401-6W A
TB—2T, 2U 1
Z1 (012 } }
L TO BCS 414-6B 2
1 =0 R V"™ SEE 4020211 5
2
M 170 \—BK—— g 22 iy
23
JUMPER —
171 P » JUMPER TO 24 175 3 177
TB—4U SEE 4013 [
BK 172 AP - N u
002 W 175 AL1
TO BFPTP 401 ) CAC1 4
— V] R 177 N |1
SEE 4020 oK os7 4 | |
0
R 562
003 1 W 563 5| | =
SeE a0z O GN—— 569 5
(@]
L
170A 557 6 563 8 | REDRAWN FOR CR4 CONTROLS LMR | TEL | DTT [12/17/01..
1708 010 » || B 4021 NOT USED REPLACEMENT CRF—00—27326 S
004 BK 178 BK U{ > TO MCS 436—’]A NO. DESCRIPTION DRAWN | CHKD. | APRVD. DATE >
TO BFPTEP 401 D\ 9 W 178A R SEE 4100212t REVISIONS e
SEE 4021 U ~°_BL 562 7 569 40000
. A m 4021 NOT USED SL000%, ENERGY SUPPLY
SeSens:
20 0,002 CRYSTAL RIVER PLANT
8, * % 3¢°
| | 4021 » WG REST 65G RESET Soaedsee’ UNIT 4
Florida | BOILER FEED WATER SYSTEM |g
Power BOILER FEED PUMP TURBINE 2
CORPORATION 401 RESET S
Q
A PARSONS LMM | TEL | DTT 12/17 /01 NONE <
{ DRAWN CHKD. APRVD. DATE SCALE B
012 PARSONS ENERGY & CHEMICALS GROUP INC.|gLECT - - g
N READING OFFICE DISCP. SHEET DW§D B l__A 4O/I 4 RI-28V L
1 5 3 4 5 vauLT cooe: C—135—1







2 3 4 5 6 7 8
NOTES :
ALL DEVICES SHOWN ARE LOCATED ON BOILER
FEED PUMP TURBINE PANEL UO1 EXCEPT AS NOTED
A C cMpP LOCATED IN CONTROL COMPUTER
A CACT 200 P CMP  LOCATED IN PLANT COMPUTER
: 1) SENSORS 99T1 & 99T2 SHOULD BE RUN
A = INDIVIDUALLY IN SEPARATE CONDUITS
12T 2) ADDITIONAL WIRING IS SHOWN ON DWG U016
AIRPAX INDICATING TACH 1o 3) PULSE RATE 1HZ=ifeN
-6763RPM
9
10 POWER SPEED. exn f gli SPARE B4 LOCATED IN BFPT UO! INLET END JUNCTION BOX
2 " 9912 v . 12T ELECTRONIC (AIRPAX) TACH
(o]
| I FOR BACKUP OVERSPEED
21F - 00 S SPEED e
|
=1E: SPEED  JB4 [] (l) 206 ,  PICKUP 52 656 WOODWARD GOV
=1 SENSOR [ 207 i—.
'_
z|© 99T B 1 SPEED JB4 >4 WOODWARD GOV CCP 401  CONTROL CONSOLE PANEL 401
HE SENSOR —— | (] 540 SENSOR #1
ol3 15 99T3 . ® SEE BFA—4021A
< AND EB111
e 150 16—
QIE TO TRIP 4158 TRIP 545
Sl CIRCUIT 2T TO 656
| 544
i TORA A 18 SENSOR % ] 543 ggﬁg&”ﬁé‘% -
.—
» 243 } ALARM 9974 g & SEE BFA—4021A
" 19 AND EB111
20
CAC2
! e
1 201
A ARP UO1-BK
TB-4U 001
e TO BFPTP UO1
200 BK " SEE U020
201 W
208 R
209 GN
215 0 TACH
| 216 Bl WoBK 240 18 19 243
3 218R AQBCEGjm [(——eo—f—e——{1] TO RA 0013
I BFPT OVERSPEED
| 219 TO BTC-C401 TB4-1) ~=—— 006 BK 218A| (4BFARQO13DI)
N 219 |8
W SH é
®
SH * NOTE: OVERSPEED TRIP IS
220 002 CONTROLLED BY
TO0 BFPTP UO1 WOODWARD GOV (65G)
SEE U020 WITH LOCAL TACH (12T)
AS BACKUP
221
REF DWGS:
LD-BFA-U19
64.0830.0011 ARP
62.1011.0039 OVRSPD TRIP SCHEM
SEE DWG U020 FOR ADDITIONAL
WIRING
006
3| 9/1/98 |PLANT REVISON TURBINE MOTOR GOVERNOR| JR [RCS| kD] 1 HEREBY CERTIFY THAT THLS DOCUMENT HAS |y aon & VEATCH FLORIDA POWER CORPORATION BAV DWG NO. RE7V.
ST. PETERSBURG, FLORIDA
7 |1/08/03 | CONFORMED TO CONSTR. RECORDS MCPIRGS[CADIDTT 2 [12/16/83 | CONFORMED T CONSTR RECORDS |AGG[0AD[DADIPLG VISION AND THAT 1 AM A DULY'REGISTERED |anyeiiTiNG ENGINEERS| unit no. 4 DR GTAL RIVER PLANT co-
6 [12/17/01] REVISED FOR CRF—00-27326 LMR|RGF]cADP T 1 [11/19/81] REVISED FOR CONSTRUCTION  |MSA|PLK|DADIPLY THE STATE 9P FLORIDA PROJECT
BOILER FEED WATER SYSTEM BFA-4015
5 9,/26 /01 PLANT REVISION ocaolkik| ko o |8/15/80 | 1ssuep For consTRUCTION ace[r1s[oRofred _ 2645 BOILER FEED PUMP TURBINE 401 DVERSPEED TRIP
4 |3/31/99] PLANT REVISION —BF TURBINE 401 |KLK|RMN|  [caflno| DaTE REVISIONS own| ck [Accree] DATE /18/81 _ REG. NO. 26673 _

VAULT CODE: C—13-01

FILE: BFA4015.DWG /CAL

KEY NUMBER:E000712







U4 MBFPT Phantom Trips

		From

		Simpson, Joe

		To

		Long Jr., James M; McDonald, Heath Bryan; Herrera, Justin H; Hobbs, David R; Wood, Douglas R; Sisson Jr., Robert C; Aretz, Lorne; Meade, Gregory A

		Cc

		Norcross, John A; McQuade, John; Wilson, Brian E; Kiernan, John M; Townsend Jr., Kenneth J; Maier, Jon

		Recipients

		James.Long5@duke-energy.com; Heath.McDonald@duke-energy.com; Justin.Herrera@duke-energy.com; David.Hobbs@duke-energy.com; Douglas.Wood@duke-energy.com; Robert.Sisson@duke-energy.com; Lorne.Aretz@duke-energy.com; Gregory.Meade@duke-energy.com; John.Norcross@duke-energy.com; John.McQuade@duke-energy.com; Brian.Wilson4@duke-energy.com; John.Kiernan@duke-energy.com; Kenneth.Townsend@duke-energy.com; Jon.Maier@duke-energy.com



Following investigation on Monday and functional testing Tuesday, we have a high degree of confidence we have resolved the U4 MBFPT Phantom Trips. Special THANK YOU to John Norcross, John McQuade, Brian Wilson, John Kiernan, and Joe Townsend for all of their help this week.



 



By systematically eliminating each input to the 20TT1/20TT2 trip strings, we arrived at device 12T which is the Backup Overspeed Tachometer’s K1 Trip Contact (16|17). This is the A.I. Tek Tachrol 3 Device which is mounted on the MBFPT Control Panel Door.



 



SD-BFA-4013 (Partial)







 



It has been observed by various personnel that the display on the AI Tek is intermittently ON or OFF. It had been believed that it was dependent on whether MBFPT was tripped/online/offline/etc. Going through the vendor manual, it was learned that the output contacts (K1/K2) are configured in the setup of the device. It was hypothesized that since K1/K2 are configurable/programmable, that K1/K2 may change states as 120 VAC is cycled to the AI Tek.



 



It would make sense to think that there should be an alarm associated with the AI Tek that could have pointed us to this device earlier in troubleshooting. However, it is notable that although drawings indicate that that the ALARM contact is connected to the Rochester Annunciator RA (now DCS alarm), that is not the case in the field as the photo below shows.



 



SD-BFA-4015 (Partial)



Field Condition











 



On Monday 7/19, a functional test was performed with the MBFPT in RESET status and zero speed to verify the behavior of K1 upon loss of power as well as restoration of power. 



 



*	Continuous AC Panel 401 (Switch 38) was OPENED with no trip of MBFPT

*	Continuous AC Panel 401 (Switch 38) was then CLOSED with immediate trip of MBFPT



 



The trip upon restoration of power confirmed that upon reboot of the AI Tek, the K1 contact pulsed and energized the MBFTP Trip Circuit.



 



Following this functional test, the fuse (F1) for Switch 38 was investigated. Continuity through the fuse was intermittent with ohmmeter. Fuse was gently shook intermittent continuity through fuse was observable. Fuse F1 was replaced and power restored to AI Tek. After replacement of F1, Operations reset the MBFPT and placed the MBFPT at 1300 rpm at approximately 1800 to build confidence in use of MBFPT.



 



On Monday afternoon/evening, an additional pressure transmitter (PT) was installed to monitor the MBFPT Lube Oil Pressure. The installed PT had previously only been monitoring the Control Oil system.  This additional PT allowed us to verify the Lube Oil and Control Response following a MBFPT Trip.



 



On Tuesday morning at approximately 0930 with the MBFPT in recirc @ 1300 rpm, Continuous AC Panel 401 (Switch 38) was OPENED with no trip to MBFPT. This was the expected response. Shortly after Switch 38 was OPENED, personnel were staged next to MBFPT to observe response upon restoration of power. As expected, when power was restored to the AI Tek – the trip circuit was energized and MBFPT tripped from 1300 rpm and coasted down to zero speed. The Yokogawa Control Oil trend and the Lube Oil trends displayed the same characteristic “dip” with a lower magnitude since pump was only at 1300 rpm (compared to previous trips at ~5000 rpm). Of course this time, we were armed with the knowledge that the intentional trip of the turbine using the AI Tek was the cause of the characteristic dip and the trip was not a result of the Control Oil or Lube Oil systems.



 



Shown below is the characteristic dip following turbine trip from 07/15.



 







 



With the MBFPT tripped, the AI Tek configuration was updated to ensure that the contacts for K2 (unused) were configured the same as K1 (trip circuit). A Schweitzer Engineering Laboratories (SEL-2533) Annunciator with Sequence of Event Recording (SER) was installed to monitor the K2 behavior as well as pulse duration.  With the SEL-2533 installed, power was cycled to the AI Tek. K1 pulsed (as expected) and K2 pulsed (as expected) upon restoration of power.  The SEL-2533 captured the contact pulsing and also provides the timestamps of when the contact closed (ASSERTED) and opened (DEASSERTED). Element IN_A1 is the assigned point name of the normally open contact of K2 in the SER.



 







 



As the SER shows, Element IN_A1 is only Asserted (K2 Contact CLOSED) for 11:42:00.0818 – 11:41:59.9853 = 0.0965 sec. Not very long, but long enough to complete the circuit to the MBFPT Trip Strings.



 



Based upon successful testing results and repair of the AI Tek power supply, Operations has returned the MBFPT to service at approximately 1630 this afternoon (Tuesday 7/16). The unit will be maintained at 450MW (at normal throttle pressure) through the night to increase confidence in the findings/repair. It is anticipated that Unit 4 will be released for unrestricted dispatch beginning tomorrow (Wednesday 7/21).



 



Regional Engineering Recommendations



 



*	Continue to pursue replacement option of Laurence Valves as their intermittent reset behavior needs to be addressed. Awaiting formal quote from manufacturer but conversations with Chris Taylor at Severe Service Specialists indicate there is a drop in Laurence valve replacement as the installed model is obsolete. Quotation expected this week with lead time approximately 16 weeks. Cost is unknown at this time.

*	Complete the in-flight Woodward 505D project on U5. The new Woodward 505D was instrumental in this troubleshooting activity as it helped confirm which inputs did NOT actuate and helped lead to the 12T. 

*	Review for completeness/correctness and resurrect PassPort EC/ACT CC 88929 and implement in spring outage. The modification was intended to bring all of the U4 MBFPT Trips in to the DCS to discern with input to trip string initiated the actual trip.  This would allow U4 to be aligned with U5 DCS to improve response following future MBFPT. Currently, the First Outs on Unit 4 only indicate “External Trip” whereas the Unit 5 First Outs are discrete inputs providing confirmation of which device initiated trip.



 



Unit 4 BFP Turbine First Outs



Unit 5 BFP Turbine First Outs











 



 



 



Joe Simpson
Regional Services FL | Manager - Electrical/I&C Engineering
Cell: 352.601.1461
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BOILER FEED WATER SYSTEM BFA-4015
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1 2 3 4 5 6
A NOTES:
(+) . 170 ALL DEVICES SHOWN ARE LOCATED ON BOILER
e | a4 L L *—@ L L L L
\ 1?:\ ! 6 ¢ * * ! FEED PUMP TURBINE PANEL 401 EXCEPT AS
o1 2T ECC T VBT Ag | __{¥BMONCABY ST A " A LOCATED IN AUX RELAY PANEL 401 SECTION 6W
® L L L L
| —* I cc}‘ DO 289 .| JB6  LOCATED ON BFPT 401 EXHAUST END JUNCTION BOX
| I — B
PB GOV| JB2  LOCATED ON BFPT 401 LOW PRESS STOP
| e A L Emver :VMC__ VT [YMCL y7 |WMCL | WMC] 7| WMC VT: co—re DO co—< DO 206 TRIP VALVE JUNCTION BOX
O A Ol TRIP | T T3 T° T T°9 | A A 185 JB3  LOCATED ON BFPT 401 HIGH PRESS STOP
L | | ceeDo oo DO C9 VALVE JUNCTION BOX
O O| pg | WMC| yr|WMC| | WMC] yrwe] | B oo T € PS PRESSURE SWITCH CONTACT CLOSES ON BFPT 401
| 560 A L EMER | — . e i | cCZ e A EXHAUST HOOD PRESS HIGH (DLV63E)
o) ol TRIP | | PS PRESSURE SWITCH CONTACT CLOSES ON BFPT 401
HIGH L & 6666 o — ¢ B LUBE OIL PRESS LOW (DLV63Q)
o VIB 1158 PS PRESSURE SWITCH CONTACT CLOSES ON LP SIDE
A BFPT 158 C OVERSPEED TEST PRESS ADEQUATE (DLV 63BL1)
o ) G — ¢ = 2 g P N =| Ps PRESSURE SWITCH CONTACT CLOSES ON HP SIDE
% LOCAL GOV olL BOILER FEED EXHAUST BCS <+ D OVERSPEED TEST PRESS ADEQUATE (DLV 63BL2)
a TRIP TRIP PRESS PUMP TRAIN PRESS HiI TRIP Z| 20  DUAL COIL SOLENOID VALVE—ENERGIZE TRIP COIL
_ - LOW 75 TT1  TO TRIP BFPT 401 LP SIDE (DLV 20TT1). FOR
S P Lz L ps _Lps Q RESET COIL SEE SOLENOID VLV SVA ON DWG. 4014.
= T 1o 161 T 1o TC¢ TP = 20 DUAL COIL SOLENOID VALVE—ENERGIZE TRIP COIL
S ® | ® E| TT2  TO TRIP BFPT 401 (DLV 20TT2). FOR RESET COIL
- ! B g SEE SOLENOID VLV SVB ON DWG. 4014.
-1 -1 (@]
9  ° SV SOLENOID VALVE (DLV 20BL1) — ENERGIZE TO
— 20TTIX —— 20TT2X D TEST LP SIDE TRIP
I SV SOLENOID VALVE (DLV 20BL2) — ENERGIZE TO
S0TTIX  —= 20TT2X E TEST HP SIDE TRIP
@ @ SV DUAL COIL SOLENOID VALVE BOTH VALVES
1 1 £ L L C DEENERGIZE ON CONTROL POWER FAILURE TO
167 160 162 168 —— 154 — 155 TRIB BrET (DY SOTRR)
2 2 2 ZS LIMIT SWITCH CONTACT CLOSES ON LOW PRESS
A STOP VALVE NOT CLOSED (DLV 33SSC1)
20T 20T Y SV AT
T1X T2X C C ZS LIMIT SWITCH CONTACT CLOSES ON HIGH PRESS
B STOP VALVE NOT CLOSED (DLV 33SSC2)
C4 C4 C@ C@ C4 39 MBFP TURBINE INBOARD AND OUTBOARD X AND Y
VBT  BEARING VIBRATION TRIP CONTACT CLOSES UPON
R HIGH VIBRATION
B oA N1 151 s o + TERM PT IN BFPT PNL, SH 28
-) A ' ‘ ! A LOCATED ON CONTROL CONSOLE PANEL 401
LOW HIGH 5E1,2 LOCAL PUSHBUTTONS—PUSH FOR EMER TRIP
Pg%gs P;%SES PSA  PS—4308
PSB  PS—4314
162A o w150 PSC  PS—4309
PSD  PS—4310
= A2 TO WOODWARD SVA  SV-4101
Al o SOV IRIF SVB  SV-4102
B GOV (656) e (THIS DWG) -
—~ A3 EMERG SHUTDOWN SVC  SV—4103
SVD  SV—4097 (NOT USED)
oo 12 — W38 SVE  SV-4098 (NOT USED)
39 MBFP TURBINE ECCENTRICITY TRIP CONTACT
ECC  CLOSES UPON HIGH ECCENTRICITY
12T ELECTRONIC (AIRPAX) TACH CONTACT CLOSES
ON BFPT401 OVERSPEED
4o 656  WOODWARD GOV CONTACT CLOSES ON TRIP
006 A 2BP A01-owW DO BFPT TRIP_A (4BFAJOOIXDXA)
P 011  FROM BFPT A (CONTACT CLOSES 10 _TRIP
iy <§) 8 BK 150 BK 4 = ELECTRONICS PNL 401 TB3DR DO BFPT TRIP B (4BFAJOOIXDXB) A
_ B
BL 5 158 5 BL DWG. BFA—4021
009
150 aK it V[ — CCP 401 VIBRATION MONITOR CABINET TRIP OUTPUTS CLOSE ON 80 BFPT TRIP C (4BFAJOOTXDXC)
d BL SEE E6107 HIGH VIBRATION. ~ ALARM OUTPUTS OPEN ON cc LOCATED IN BOILER CONTROL SYSTEM CABINET
i 158 R o (003 HIGH VIBRATION. SEE 4016 -
A 158 R 6— TP BFPTP 401 =
\_ W SEE 4020 OUTPUT BEARING SENSOR 8 | CONFORMED TO CONSTR RECORDS CML | RGS | DTT 07/12/02§
170 q _ _ FOR CR4 CONTROLS REPLACEMENT o
JUMPER TO TB—4T = 150 BK 004 VT1/VAT BFP INBOARD VD=4037, VD-4900 7 | REDRAWN FOR CR4 CONTROLS LMR | TEL | DTT [12/17/01..
% VT2/VA2  BFP OUTBOARD VD—4038, VD—4901 oo 8
SEE 4014 REPLACEMENT CRF-00-27326
BK &— TO ARP 402 B =
171 SEE CWB—4002B VT3 /VA3 BSTR BFP INBOARD VD—-4039 NO. DESCRIPTION DRAWN | CHKD. | APRVD. | DATE |3
151 W 005 VT4 /VA4 BSTR BFP OUTBOARD VD—-4040 REVISIONS u
N
N 150 BK 6> TO VMC 401 VT5/VA5  BSTR BFP SP RDCR PINION  VD—4041
TRIP LIFTED 0090
aK SEE INC—4010 \C ) VT6/VA6  BSTR BFP SP RDCR PINION  VD—4042 .0;0:0:0. ENERGY SUPPLY
A VI7/VA7  BSTR BFP SP RDCR GEAR  VD—4043 3’.0..‘..0.'3
158 w (BFA4022-012 VT8/VA8  BSTR BFP SP RDCR GEAR  VD—4044 29,090 02 CRYSTAL RIVER PLANT
W 6— FROM BFPTEP 401 VT9/VA9  BFP INBOARD VD—4902 200’ UNIT 4
Florida| BOILER FEEDWATER SYSTEM |g
Power BOILER FEED PUMP 3
CORPORATION TURBINE 401 TRIP S
PARSONS LMM | TEL | DTT 12/17,/01 NONE 2
DRAWN CHKD. APRVD. DATE SCALE .
009 PARSONS ENERGY & CHEMICALS GROUP INC. _ _ u
READING OFFICE EID_ISECST SHEET DWG.S D B l__A 4O/| 3 R’E8V L:"'

VAULT CODE: C_ /I 3_ 1
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1 2 3 4 5 6
(+)1°0 170 NOTES:
| ¢ ® ALL DEVICES SHOWN ARE LOCATED IN BOILER
9| z7s FEED PUMP TURBINE PANEL 401 EXCEPT AS NOTED
JB1 65TP
gl C A LOCATED IN AUX RELAY PANEL 401 SECTION 6W
175 a
CC —— 22 JB1 LOCATED IN BFPT 401 SERVO JUNCTION BOX
31 © JB2 LOCATED IN BFPT 401 LOW PRESS STOP VALVE
A __ A }“ 4TR }‘ 4TR JUNCTION BOX
? JB3 LOCATED IN BFPT 401 HIGH PRESS STOP VALVE
JUNCTION BOX
- 177 JB4 LOCATED IN BFPT 401 INLET END JUNCTION BOX
§ 20 DUAL COIL SOLENOID VALVE—ENERGIZE RESET COIL
AN178 R1 TO RESET BFPT 401 LP SIDE (DLV 20R1). FOR TRIP
Z COIL SEE 4013
- (cc—— BO 20 DUAL COIL SOLENOID VALVE—ENERGIZE RESET COIL
A R2 TO RESET BFPT 101 HP SIDE (DLV 20R2). FOR TRIP
L] A H178A COIL SEE 4013
= I ZS POSITION TRANSMITTER—CONTACTS ACTUATE ON LOW
= 179 65TP  PRESS STEAM CONTROL VALVE CLOSED (DLV 65TP).
o) L SEE ALSO 4012
© JB2 —— Z9A
O T C ZS LIMIT SWITCH-CONTACTS ACTUATE ON LOW PRESS STOP
o M A VALVE CLOSED (DLV 33SSC1).
2 W180 A LIMIT SWITCH—CONTACTS ACTUATE ON HIGH PRESS STOP
= L] 7sB B VALVE CLOSED (DLV 33SSC2).
JBBM——C \'j 4TR LOCAL PUSHBUTTON—PUSH FOR TRIP RESET
181 /172 \.50 MCS DIGITAL OUTPUT PERMISSIVE (DRAIN VALVES OPEN)
(4BFAMQ14XDX0)
174 182 SVA  SV—4101
SVB  SV—4102
@ A @ @ LOCATED IN MOTOR CONTROL SYSTEM CABINET
] TERM PT AUX RLY PNL
151 7 + TERM PT BFPT
- i = i DO BCS DIGITAL OUTPUT RELAY
RS RESET COMMAND (4BFAJ401XDX)
65G  WOODWARD GOVERNOR
A ARP 401—6W PB TRIAF; RESET
a TB—4T
79 A ARP 401-6W A
TB—2T, 2U 1
Z1 (012 } }
L TO BCS 414-6B 2
1 =0 R V"™ SEE 4020211 5
2
M 170 \—BK—— g 22 iy
23
JUMPER —
171 P » JUMPER TO 24 175 3 177
TB—4U SEE 4013 [
BK 172 AP - N u
002 W 175 AL1
TO BFPTP 401 ) CAC1 4
— V] R 177 N |1
SEE 4020 oK os7 4 | |
0
R 562
003 1 W 563 5| | =
SeE a0z O GN—— 569 5
(@]
L
170A 557 6 563 8 | REDRAWN FOR CR4 CONTROLS LMR | TEL | DTT [12/17/01..
1708 010 » || B 4021 NOT USED REPLACEMENT CRF—00—27326 S
004 BK 178 BK U{ > TO MCS 436—’]A NO. DESCRIPTION DRAWN | CHKD. | APRVD. DATE >
TO BFPTEP 401 D\ 9 W 178A R SEE 4100212t REVISIONS e
SEE 4021 U ~°_BL 562 7 569 40000
. A m 4021 NOT USED SL000%, ENERGY SUPPLY
SeSens:
20 0,002 CRYSTAL RIVER PLANT
8, * % 3¢°
| | 4021 » WG REST 65G RESET Soaedsee’ UNIT 4
Florida | BOILER FEED WATER SYSTEM |g
Power BOILER FEED PUMP TURBINE 2
CORPORATION 401 RESET S
Q
A PARSONS LMM | TEL | DTT 12/17 /01 NONE <
{ DRAWN CHKD. APRVD. DATE SCALE B
012 PARSONS ENERGY & CHEMICALS GROUP INC.|gLECT - - g
N READING OFFICE DISCP. SHEET DW§D B l__A 4O/I 4 RI-28V L
1 5 3 4 5 vauLT cooe: C—135—1
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1 2 5 6 / 3
NOTES:
CONTINUED BOTTOM LEFT
1. ALL FUSES ARE 30A UNLESS OTHERWISE NOTED.
&— JUMPER
250 MCM 2. ALL GROUNDS TO BUS BAR IN CABINET.
POW0401—101 B — 7 APD4027—006 POWD401 A— 001 m CDE4020—012
: 5 A1 49 | 3. SLUGS ON ALL NEUTRAL FUSE BLOCKS.
BUFFER TERM. CAB. 401 —= uu BK T — T — T —__1 U( » PRC 401-3 DAS CAB = 1\, BK T — T — T —{[20] BK U{ » OPERATOR’S A
SD—COA-4022 1 2 402 PRI 21 22 PANEL 4, NEUTRAL IS BONDED TO GROUND AT UPS
CND PMP 401 SPD RD -_\‘\ 3 & )/_- " -_\‘\ 43 44 )/_- W 401-1 RECEPT OUTPUT AND REGULATOR OUTPUT REFER
TO DWGS. D—10139—2, D—10139—6 AND
G G D—10139-7.
CDE4@22A7@@51 BL —> : 6 (CDE4@22—@@4 POW@4@8A—@@W1 . " < ,(CDEZL@Q@—@M
ARP 402-5W ~—8 I T — T —{1} BK O—#— ARP 402-3E MCS CAB ~— BK I T — 1 —{[20] BK O—#= OPERATOR'S 5. SUPPLY FROM BKR 16 AND 36 ARE FOR
3 4 403 PRI 23 24 PANEL 120V AC DI CARD WETTING POWER. TO
-_\‘\ / ° )_- W W -_\‘\ il ‘e )_- W 401-3 RECEPT ISOLATE CIRCUIT, OPEN BOTH BREAKERS.
THIS IS A DAISY CHAIN CIRCUIT.
R G G
CDE4@25*@@2} > 9 0 [C\NE4@W2*@@2 POV\/@MY)A*@@W} 49 50 < ,(CDEZL@Q@*@W@ +TAPE CONDUCTOR WHITE FOR NEUTRAL.
ARP 403 3F -a—b 20 [F— | — T —{[30] BK o—s CP—CWE-4000 DAS CAB --—9 BK T — T — T —{[20] BK 6— OPERATOR’S +x TAPE CONDUCTOR GREEN FOR GROUND.
5 . REF DWG CWE—4014 404 PRI o5 o6 PANEL
mm 2 W W mm 2 W 4015 RECERT
B
R G G
CDEZL@ZBA—@@W} > . y [CDEZL@QP@@W POW@M@)#@@W . ” < APCCBO— 000
ARP 403—1W ~—8 BK 20— | — — T —_1I BK 6—» ARP 401—1F B0S CAB <-—b BK T — T — T —__1I BK = >DETECTOR
7 8 411 PRI 27 28 IN BATTERY
5 6 0 L 7" ss s6 0L ROOM
W -—\‘\ —il W W e —il W
R R G G
AWB4@48—@@W} > . . [SGAMW@—HM PO\N@MBA—@@W) . . <
. ASHLLS%E %%?Mgé;g;« 5 BK (30— | — — T —{[20] BK 5 <CFCRMONRTI>O DCS CABINET BCS CAB <-—§ BK T — T — T —__1I BK = KEY BOX POWER
9 10 415 PRI 29 30 CONTROL ROOM
REF. DWG L7} 19 0 |- REF. DWG. SD—SGA—4112 77 59 so |7 |-
SD—AWB— 4048 W - —iI W W . — . W
R R G G
> . . (APHCMZP@@S POW@427A—@@W1 N o < (PO\N@M@A—@@W
(20— T — — T —_1I BK 6— PRC 1-3 BMS CAB <-—b BK T — T — T —__1I BK 60— CAB 450
(ABANDON BAD SWITCH) 11 12 421 PRI 31 32 PRI C
R G G
CDE4@2@f@@81 . o (SGD4@@ZB—@@W POW@MBAf@@w) . . <
RECEPTACLE IN ~—9 BK [0 ]] — T —{[20] BK 86— SOOTBLOWER DCS BMS CAB <a—b BK T — T — T —_[—
CEMS AUX PNL 40 13 " (PRI) 425 PRI 33 34
27 8 - REF. DWG . Y 68 L
W e —il +BL SD-SGD— 40028 SH.9 W e —
xR D G
E@@@@Mf@m\n . - [POV\/WMLSA—@@W POW@MMf@@w) o 2 (PO\NWHQA—@@W
DCS—JB—07/57 (PRI) -a—b T — T —_1I BK 6— MCS CAB 435 MCS CAB <e—b BK T — T — T —__1I BK &—m INSERT 4032
REF. DWG. E000047 5 16 CRITICAL DCS 439 PRI 15 16 CRITICAL DCS
17 s o |0 L SUPPLY FEED L o 0 L RETURN FEED
— W (SEE NOTE 5) W - —i W (SEE NOTE 5)
G G G
SGAM@fz@w\n . ” [secwmf@m PO\N@MM—@@W} . ) < (BFM@%@@Q
CCM RIO DCS CABINET ~a—8 BK (20 [] — T —_1I 6— FLAME MCS CAB ~e—0 BK T — T — — T —_1I 6—m=— BFPTEP 40 15 | REVISED PER EC #98154 ONG | TJD | MEN 112/4/15/ D
REF. DWG. SD—SGA—4112 s s 1 |- ISOL XFMR L7 s 76 |77 L 12 | REVISED PER EC #87357 DNG | Tub | MEN [a/12/14
W e —il W e —il
5 > . 4 11 | FIELD VERIFIED PER EC #87357 DNG | TJD | MEN |8/19/14
CDEM)Z@—@WS} . i (E@@@@28—@W@ POW@452A—@@W1 . o (SGA4@52A—@52
ooy S 0= BK T — T — T —{[20] BK 5 E:M)DCSCABM)@ ANN CAB ~a—b BK T — T — T —[30] BK 6—— COAL FDR'S 402, 10| FINAL REVISION PER £C #89936 T | MEN | MEN 16/7/13
19 20 PRI 405 PRI 19 40 403 & 404
& CEMS MONITOR " -_\1\ 39 40 )/_- » REF. DWG. FO00028 . -_\1\ 29 30 )/_- . LOCAL JB 9 |REVISED PER EC #89936 TD | MEN | MEN |2/20/13
SD—SGA— 4052 A 8 | UPDATED FOR CCM PROJECT DNG | MEN | MEN |3/08/10
G > B G G <F—#+BL EC# 75685
POW@%SA*@@W} 81 82 7 | REVISED PER EC #74026 TD | JUB | MEN [2/2010
TCS CAB ~—b BK T T — 1T ———+
443 PRI
) § JUMPER . \‘\M 33 84 42)/ © [ ADDED FLY ASH DCS CKT EC #74613 TJD MEN MEN W/W@
250 MCM L L
5 | ADDED CABLE FOR CR4 BALL TJD JJUB MEN W®/22/®9
CONTINUED ABOVE RIGHT G CLEANING PROJECT EC #74362 ©
N 4 | REVISED PER EC 73733 KN IPJR | BL @7/@8/@92
S
3 | REVISED FOR CONDENSATE Pp SPEED | TJD | MEN | MEN [08/13/08|5)
CONTINUOUS AC POWER PANEL 401 CONTROLLER MODS EC #6502] ©
2 | REVISED PER EC 59582 REH | IPJUR | RAS @w/®4/®5}
L
NO. DESCRIPTION DRAWN CHKD. | APRVD. DATE <
REVISIONS
CRYSTAL RIVER PLANT
UNIT 4
o
= =
Florida| conT. AC POWER PANEL 401 |3
Power WIRING DIAGRAM o
CORPORATION S
o
LMM | RGS | DTT 01/15/02 NONE ~
P A R S O N S DRAWN CHKD. APRVD. DATE SCALE _-)
PARSONS ENERGY & CHEMICALS GROUP INC.| ELECT 1 E/l 2@5 1 3 5
READING OFFICE DISCP. SHEET DWG. REV. -
1 2 5 6 7 VAULT CODE:

FILENAME: CRN—-0Q04—-E1203—SH0OQ1.DWG
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