





N a pertect world

» Boilers never alarm

« Controls never fail

 No PMs

« No catastrophic boiler failures

« No discrepancies noted

 And....

« We probably would not be here today




GOAL

Foster a positive perspective on documentation and inspire
the practice and utilization of documentation to better
protect

« Clients

« Commissions

 Employers

« Qurselves, families, and careers




How Can Documentation Protect?

Establish uniform, repeatable procedures and practices for
conducting tasks safely

« Lock out tag out (LOTO) and confined space entry (CSE)
programs

Boiler start up and shut down procedures

Auxiliary fuel operation

Boiler PM and safety conftrol testing/calibration programs

Boiler water chemistry



How Can Documentation Protect?

Our Commissions...

« Documents what we do and provides a resource to go
back and review our work

o Justify time
« Help develop accurate Risk-Based Inspection (RBI) plans




How Can Documentation Help?

Organization

* Improve resource management
« More accurate resource forecasting

Engagement

* Increases understanding and knowledge
* Improve safety

* Improves awareness




What are some common
documents at our disposal?




Lock Out Tag Out (LOTO)

And

Confined Space Eniry Permit (CSE)




Lock Out Tag Out (LOTO)

G Coilcr Lock out / Tag out Checklist

—'20 Document Owner: Industrial 5ervices Manager
Lock number Discription of task

Place boiler into manual operation and bring boiler to low fire.

Turn On/Off switch on control panel to the off position for boiler.

Lock out / Tag out Main power to boiler.
Lock out / Tag out power to boiler combustion fan.

Lock out [ Tag out Main Natural gas supply line

Lock out / Tag out Natural gas pilot line to burner.

Lock open and Tag open Natural gas vent line betweem Maxon valves.
Lock out / Tag out Main Propane gas supply line

Lock open and Tag open Propane vent line between Maxon valves.

Lock out / Tag out boiler feed water supply line, double valve if possible.
Lock out / Tag out Steam header Non-return valve and steam stop valve.

Open condenstate drain between Mon-return valve and steam stop valve

NO phySiCO| |OC |<S On The | Lock o.utf'.rag out boiler continous blow down line. (two valves)
VO |Ve Or d G m per, b U.I. .I.h e Gir Drain boiler and lock closed the Manual bottom blow down valves.

Lock out / Tag out Chemical feed line for boiler

| i n eS TO Th e p n e U m O Ti CS O re Lock out / Tag out steam drum manifold and mud drum heating loop
re m Ove d 'I'O p reve n'l' O p e n i n g Isolate compressed air line to the flu gas valve to Condensing Economizer.

Check and make sure boiler stack damper is closed

Isolate Heat Exchanger Supply line

SupewisorSignaturn Date: -
- /o

(/




Confined Space Entry Permit (CSE)

PRE-PERM_”_' MEASURES taken je.g. checks of equipment, tocis, preparatory works, PPE put in place and checked)

Ares demarcation

Lock-outtag-out
(LOTO)

Verified LOTO

Confined space
i Lt b oy

Checked ventilation

Reviewed emergency plan

Check PPE
Check training "

hiar

Wiork area d-rm:-n::tld with tamporary barriers, and waming signs placed to signal sccess l'ﬂ-l'.ﬁcﬁl:n!'f
Al relevant equipment & services identified and withdrawn from oporation?
LOTO appiiedd 1o &l hazardous energy sources (e.g. bql.i!:lig_:lﬂ.ﬁ-ﬂw
Personal locks & tags applied by work tesm?
Space emptied uﬁl?arunus contants and cladmed of any residues?
Alr monitoring device “bump tested™ per manufaciurar's instructions [Le. bafore sach day's use)
Space vantllated & & d? Speciy Nmits and measurement taken below:

W (19.5-23 0] Lower Explosive Limit __ D) %% of LEL (<10% of LEL)
l.:_am.:m Manoxide (CO) ppm |-=1|'- ppmj Hydrogen Sulfide (Ha5) ,! ﬁ PRm | :1 10 ppm;
_Adequate vantilatice (natural or mechanical] Instalied and tested for proper :-plnubn? )
Rescue pl:.n agreed and communicated, Inclading how to call for heldp? (descnbe in “sddtonal defads” beiow)
Appropriste entry & rescue equlpmant !zervices readil lvllillbul onalte? [Sacibe m “sdicibonal delads” below)
ACCo8s/egress roules avallable toifrom confined space? B
Appropriate aquinmm and tools readily available for identified harards?
thnr: have appropriate up-to-date training lﬂﬁ are fammilinr ln-ll‘.h the 1ools & equipment to hl ul-ld?

ﬂ_n,rumyp.'a.n. communicabon mudines, sic):

g sollds, ¢io)? Zero energy confirmed 7

PRECAUTIONS mquimd during jﬂh (@ safe u::-.- of working, use of PPE)

———— —

Continucus mechanical Hnwulo-n of confined space I'I'Illl'llllnld'?‘ (d=scnbe i mﬁmu chedaily” bumicrar)

Check atmosphere

Atmosphers

:
Review rescue plan ey ——

MNon-entry rescus

Entry rescuo

Ventilation equipmant checked every ¥} minutes? (speciy durstion)

Atmosphere Inside confined space continuously monRoned? (descabe b “sddiional details™ balow)

Workers weoar personal wr:nhh alr monitoring dwhr.nl? [describe i "G delais” below)

Trained attendant maintained outside confined space with con stant viaual or verbal communication with entrants 7
Entrant wedrs full-body hamess atlached to a rebrieval Bno?

Horieantal entry of Veriical entry (<5 fael): Endrant retrieval line atiached to a mechanical retriaval devics or Rxed

poiet cutside the permit space?
Vertical entry (=5 feel): Entrant retrieval Bne attached to a mechanical retriaval device?

| Potential IDLH atmasphere: Rescus leam capable of administering emergency care 1o the victim within 2-4 minutes 7

Hnn-IDLH atmaosphers: Rescuws taam capable of mimlnlu-ﬂn emargency care 1o the victim within 12-15 mlnum:l

uir Use M}F MF‘t‘—E.f o \,“ﬂ\.ﬂ_-\'kw AL 3{'\4. w-e



NB-6 Forms




Real World NB-6 Documentation
Boiler-Fired Pressure Vessel Report of Inspection




Real World NB-6 Documentation
Boiler-Fired Pressure Vessel Report of Inspection

FORM NB-6 BOILER-FIRED PRESSURE VESSEL
REPORT OF INSPECTION
ating Urder 4

Standard Form for Jurisdictions Oper: SME Cade

CONDITIONS: With respect to the internal surface, describe and state location of any scale, oil or other deposits. Give location and extent of any corrosion and state whether active or
inactive. State location and extent of any erosion, grooving, bulaing. warping, cracking or similar condition. Report on any defective rivets, bowed, loose or broken stays. State condition of a

Al LT LT 1 WWIL Sl LA S Ul S YOS, TELLS] LA o G ICL OO, YOS b

a WU

REQUIREMENTS: (LIST CODE VIOLATIONS)




Real World NB-6 Documentation
Boiler-Fired Pressure Vessel Report of Inspection

FORM NB-6 BOILER-FIRED PRESSURE VESSEL
ON

REMARKS:

he boiler was externally inspected while operating to evaluate the condition of its pressure parts and safety devices. The boiler

as found to be in satisfactory condition. Protective devices were in good order and the maintenance of the vessel appeared to
be adequate. LWCO tested. Mechanical room: adequately sized makeup air ventilation, housekeeping is good.
Recommendation to issue a new LP boiler Permit to Operate.




Real World NB-6 Documentation
Boiler-Fired Pressure Vessel Report of Inspection

o

Email Address Where Permit Shouid Be Sent:

. COMMENTS:
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NB- 6 FORMS

Boiler-Fired Pressure Vessel Report of Inspection

FORM NB-6 BOILER-FIRED PRESSURE VESSEL
REPORT OF INSPECTION
Standard Farm for Jurisdicticns Operating Under the ASME Cade

XPOATE | CEATFICATE FOSTED | CWNERND. | JLRISDICTION MUMEIER
DOihves Oray

Supplemental Report
Junsdicion #  [NNEGINGN Date Inspected NG

Location Mame I

Conditions

The boller was assessed externally using the guidelines and requirements found in, but not limited to The State of I
Boller and Pressue Vessel Complance Manual, Il Codes Tise Il Chapter [l Part {ll Bollers, Pressure Vessels
Fuse IR Eoiler and Pressure Vessel Rule, NB-132 and the adopted ASME, NFPA, ANSI and National Board Codes and
standards. The operabons of the Installed safety controls were asked to be demonstrated. The kght off and shubdown
seguences for the bumer were observed and no discrepancies were nofed.  The operation of the low gas pressure
supervisor, high gas pressure supervisor, combustion air proving switch, flame safety, high pressure limit switch, prmary
I water fued cutout and auxliary low waber fuel cutout were all demonstrated. The operations of the cornbustion adr
proving switch and flame safety were both werified during the starbup sequence and while the bumer was under fire. The
pressure rellef valves are in a8 docurnented test and replacement programs that meet the |urisdictional requirements. A
documented slow drain best program s in place and a test was successfully conducied during the assesament. The
location has docwmenbsd programs following the _ lines pesc ey and Test Frequencess for Themmal
Equipment and |G i:pection and Testing of Safety. The boiler testing program = comgpliant with the NFFA
a5 requiremenis.  The boller appears o be in good operating condition and continues to be mamtained by well trained
and experienced personmed.

FReguirements




Real World NB-6 Documentation
Boiler-Fired Pressure Vessel Report of Inspection

Boiler is at a hospital, but the FORM NB.6 BOILER.FIRED PRESSURE VESSEL
representative and
Mmaintenance program
referenced are for a different
food processing facility

g and 5howed no signs of
A\ __ reprphentatwe is Satl::-le’d wnh thFr I'ESLIH::- r-f the water treatn ent program. The C urrn—-nt water treatment regime
will continue until next ivgrnal inspection and will be reviewed again at that time. Water treatment logs were reviewed and indicated proper care
is being taken to control sONs and treatment levels. The fire side had no sign of over-firing, soot or debris. The boiler room was found to be
neat and orderly. Lockout/Tag¥Wt and confined space entry procedures were followed during the inspection. The maintenance program appears
to be adequate at this time for theNdesign and use of inspected equipment. There appears to be no changes in use of equipment from previous
inspections. The boilers operate on a\gutomated control

and rounds are made to monitor boiler opgation during shifts. The safety valves were verified and ASME/NB certified and is appropriate for the
object they are servicing. The safety valves willag replaced this year. All pressure gages are re-certified annually Boiler logs were reviewed and
the logs are being maintained in accordance wit NN maintenance program. Gas trains are inspected and tested in accordance with

ASME/CSD-1 and annual maintenance is being completed by Boiler repair, R stamp shop.

For boilers under 12,500,000 BTU



Water Chemistry Logs




Water Chemistry Logs

Third Party Periodic Review
Range Limits Range Limits Range Limits Range Limits

ftem/Equip. Tested Condugtivity: «150

AW WATER Ez

tem/Equip. Tested Conductivity: 2000-7800 AlbaBinity: 250450 pom Sulfite: 3048 Ovthooh

ER #1 5% ophoaphale 20-48 mi
Offline Offline OMflina P

All measured
Chilled 1 oop/ Hot Loop
parameters have P
Chilbad | i) r : T .
YOP WAl aimost o our recommended range of 600-1000ppm. Thank you. Might dose ancther 2 galions in the pot feoder and you 3hould be on spot
next mond) and sae whare you are regarding tha Molybaate lavel

specification ranges. 135 wall Startwith 3 galons and | wil st again

Py F n
108 Foop needs 1o be dogad

Boilee's o) and o2
"Sulfito test showed a low reading at 15ppm. Please check your pump S&Mingi

Brsbas B2 Wt o
A% 0nfine. See readings bolow. Alkalinity was a bt high ot 67 0peen

- s -
and feed process and adjust as NeCeisary. "Thank you"
1 LT T
'. cedwale Ci L ||l]|Jt nsale
PH levels. Ploase moniior via test ng. "Mahalo®

Measurements out of
specification range
should be notated.
| piaced an order for (1) 15 gal. drum ea f BCI011 (Sullte) and 358 (Amine) on 2-24.21
).uu!mmt; Looks Noe you were able o oblain a new LA pump for e sulfite product

Note

Foedwater ] Ce
o and C i aJing
OMdeniale FeSdings wire 1r.:nn-r-; Haghily low

Inventorsy

As alwave. plea e feel
. - I L eel free Lo con ve anvtima S )

I ot Lo contact me anvtime if | can be of kelp or answer anv of yoar question
242 s BO7T
<150 pH: 0.54.2

107

myEquip. Tested Canductivity

REDWATER
- WemEqulp. Tested Conductivity: <366 PHE 8.5-10.0
CLOSED LOOP (COLD) 1568 .58 g
Malybdate: 150.200 mg

T
Mitrite: 846-1000 ppm

Mem/Equip. Testod Conducitvity: <}ad BH: L5100
Low

555




Water Chemistry Logs

In-House Test Program

RAW A Ea e N
Date Time Tnken In - e TS s CONDENSATI
myonth 'day | B 3

j
-

i1
adiy guestions ar would like




Boiler Operating and PM Logs




Boiler Operating Logs
Bound Logbooks




Boiler Logs
Combination Boiler Log and PM Log

HIGH PRESSURE STEAM BOILER Maintenance * Testing * Inspection Log
BUILDING ADDRESS MONTH YEAR FUEL TYPE BOILER NO
e AE FEEOEE AT T T TR TS mé-.u\.':'-ﬁm;n_ To27 e 1t
DAILY Mh!NT&NﬂNCE INSPE:C-HUH CHECK.S

5|6 |7 |8|9]10]11]|12]13]|1 15 | 16

o o b e Z m’ 2 G0
AP DA P L L L LY O L LY L

MAINTENAHCE INSPECTION CHECKS Enter Date Chm ked)

tem Date Checked em | Date Chacked

SOfeTy COfTITOl Review Conddio -Lr:'.'. Gas Pressure Supervisor | IGa-;c' glass valves and seals
$8CY) posn SNCIf High Gas Pressure Superviso Floor Drains

h |< Test each item
.(: e(:: S Ore Combustion Air Proving | .Dr.j n Valves
ITemIZGd 1 Flame Scanner | .F‘rt.“ssurn Relief Valves

High Pressure Limit Control

TR -, 71 TR RN S
uarterly C""‘ ks Checked b‘i Quarter 1 ter Quarter 3 Quarter 4

Ceaso tal | | : + -

Slow Drain T:=_,.,

;i - = X e 2 S s == al P P W ey % T -.:-::1—"-'-“'"'rﬁ-
o T s B B S S T o T AT e e DT R R S BT S
s, s e > e b 5 » -

Performed By Noles

wnnual Checks I.;Jll. 1- @ initial)
Clean Level Control Probes/Check Ll.' .rLl Control Linkages
infernal Non-Certificate Boiler inspection

External Operating Boiler Certificate Inspection




Boiler PM Logs

Service Records

Boiler Service Sheet

BIMC, Job#

Fuel Ofl Prassure
Fual 0 Ratun Pressure

Quarterly Service
wo | G_:t_';: )

np Yeqlks

wp leks

Wi &




Boiler PM Logs

Computer Spreadsheet Combination Supervisory Operation and PM Review Log

=
oet  Pagelayost Fommls  Datn  Revew  View  Hep Q) Tollme what youmantindo

Bodler Safety Coenpliance Log - m - [« ]




PM Logs and The Digital Age

Enterprise Software Programs
 e.g., ORACLE, SAP
Maintenance Management Software Programs
« Computerized Maintenance Management Information System
(CMMIS)
« Computerized Maintenance Management System (CMMS)

« PM completion rates are not always indicative of passing test
results

« Asktosee
o Task specific iInformation
o Master PM list




Real World Boiler Log Review




Real World Boiler Log Review

0340 - Boiler 1 low water alarm, sight glass full,
feed pump not running, cycled combustion
switch, reset on third attempt

0415 - Boiler 3 shutdown for low water, let it fill
back up and started

0435 - Boiler 1 shutdown for low water again,

toggled combustion switch FAST, pushed start
button and boiler restarted, water was a little

low but not empty

y o 2 IEY, 1) b S TS
0545 - Boiler 1 went down again, pump having I = o o g

a hard time keeping up on high fire, cleaned all EESEEEEE s SESSiS G
strainers ahead of pump. s

5 { I‘ E"‘t;j_ --1-"':' .Iﬁ‘ .:"-I-:—:' i Ldedd ; = ,."-: LG
" _,-,--.1 2T 4'.1,‘ _ J'fﬂﬂ ﬁl"’ ) u],_ ;—'_. Z

Note: boilers go into hi fire as follows #4, #1, #3, & ;ﬂ;;;;;fgmt hsvfmﬁ h“'f;ﬂié:f i‘?}

leave #2 in low fire. ~ %raq i



Real World Boiler Log Review \.

5 days later

0320 - Surge and DA tank went empty at 0800
for no reason #1 went down for low water, but |
water was good, might need to clean low water = 220
probes 7, |
0830 - Boiler #1 shut down for low water, fis——— f;;;g::,::::cg,;f
restarted Boiler #1 i e
2100 - Same as above '

_'":'l-"f'. A
e 1?;'

e

215

LTy

. :I,. I.IF-;

§ N




Real World Boiler Log Review \.

3 weeks later
1815 — Boiler #1 shutdown for low water




Real World Boiler Log Review

Observations and recommendations

Observations Recommendations \

« Multiple occurrences of low water alarms Provide fraining on response to low water
* Improper response to low water alarms alarms: what to check, who to nofify

« Primary and auxiliary low water fuel cutout tests Conduct primary and auxiliary LWFCO
were not occurring each shift testing each shift and document ‘

« Low water alarms appear to be during the same Advised further investigation
time periods

» Boiler operating logs were not being reviewed. Advised operating logs be periodically
reviewed by operators and management.




Pressure Relief Device Testing Program
Documentation




Pressure Relief Device Testing Program Documentation

L eaiasd Al

Valve was not in service, so
no pre-test was conducted.

A reconditioned valve is
being added to the program.



3

Pressure Relief Device Testing Program Documentation '

Did the pre-test pass
or faile

The VR company was
contacted to resolve the
report information.

The valve was leaking at 1 psi
but did not lift at set pressure
due to fouling.



Pressure Relief Device Testing Program Documentation '

In line hydraulic lift
test passed




Real World Benefit of Pressure Relief Device \
Documentation




Real World Benefit of Relief Device Documentation

Background

Smelter 4493 HP Waste heat boiler
MAWP of 986 psi with a capacity of 155,000 PPH

Smelter waste heat input is controlled by a duct damper that takes 45
minutes to close

Drum pressure was controlled with two power valves

There were three relief devices with a combined relieving capacity of
202,757 PPH with documented lift tests 289 to 1015 psi

Internal inspection PRD test documentation review

All PRDs had failed annual lift tests. All 3 were stuck closed
Review of past annual test results were idenftical

« Per NBIC guidelines, PRD test frequency was reduced 50% to 6 months




Real World Benefit of Relief Device Documentation

PRD test documentation Review

At 6-month follow-up, PRD test results all failed, all were stuck closed

The VR repair company was contacted and asked for specific failure
causes

Per NBIC guidelines the test frequency was reduced again by 50% to 3
months

Same results at 3 months and VR repair company reported severe ‘
corrosion above the seats

Location conducted an audit on the PRD exhaust piping and found that a
process line had been manifolded into the PRD exhaust line and corrosive
gasses were back steaming to the valves causing corrosion

Process line was removed from exhaust manifold and the next PRD test
results passed at 3 months, 4.5 months and 7 months



Real World Benefit of Relief Device Documentation

A Very Close Call

« Two years after, the boiler experienced two upsets months apart
and even with the power valve open and all relief valves open the
boiler pressure exceeded the MAWP by 10%

|t was determined that due to the length of the PRD exhaust pipe
runs and number of elbows, the resulting back pressure was
reducing the relieving capacity of the PRDs

« Air gaps and drip pans were installed at the relief devices and no
more issues have been experienced






So, back to my long night...

What If there had been an injury or %
worse yet a fatality

The unfortunate reality, is that we live in a very litigious
society, and if it wasn't documented, it didn’t
happen...

What If You Are The Next Person To Get That Call...

a



THANK YOU
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