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INITIAL STARTUP

1. From the Start Menu select
Programs
Two Rivers, Inc.
TMS 5.1,
TMS 5.1

2. The first time you open TMS 5.1, you may
get the message shown below.

Click 'OK’ to open the Select Server form.

(Note: It may take several seconds for the
second form to open.)

Mo SCL servers are detected on this NT networlk.,
Please check your network connection and the SQL server,

I Accessories v
I Adabe v
l-@ Google Earth v
||ﬁ Google SketchUp 6 b
[F0) Microsaft Office |
() Microsoft 5oL Server 2005 ¥ |

|75l E-mail
":__JH Microsaft Office Dk

; Internet
Internet Exploret

W73 5oL server Managen

"}-\* Studio Express

IF) Morkon Antiirus 3

ll_ﬂ Startup

TMS 501
4 TMS 5.1 Tutorial
ﬁ TS Database Deployment Wizard

I@ ZIF Feader &l

all Programs B |
|

¥ start B 5

3. Follow instructions on the form and click ‘OK' to
open the Login form.

Note: Select "SQL Server Authentication" from
the Authentication list

4. Type your name and password (or select from
the drop down menu) and click 'OK'.

Note: For demo versions, use “tmsAdmin” for
User Name and “tms” for the Password. Click
‘OK.

Login - TMS 5.1.300

Setver name: |(Ioca|) [w s
Database name: |thCIientSampIeImperiaI Btz
Metwotk protocol: TCRIF 8.
Authentication: SGL Senver Authentication B
User narne: tmsSysAdmin B4
Fassward: (i
Eile .




1 FUNDAMENTAL FEATURES

This section will give you an overview of navigation through TMS and discuss some of the fundamental functional features.

" TMS 5.1 (local):ims51ClieniSample - Sample Plant, TRT [EReCIEsy

Equipment Lists Feports  ‘Wizards Options  Window  Help Menu Bar

Caption and Menu Bar
The TMS screen Caption shows the SQL Server database server, the TMS database name and the facility currently active .

The Menu Bar is the main navigation tool in TMS . It is always active and shown at the top of the screen. The menu headings
(Equipment, Lists , ...) do not change.

Navigating through TMS is straightforward. Simply select one of the major headings, then click on a menu item to open a related form.
If you change from one major heading to another while forms or reports are open, those objects are closed automatically before the
new list is opened.

Inspection List - 300 #3 Deaerator,

Drop Down Lists Inspection Date Ingpection Company |Thickness| Extemal | Internal |

# | O O O .
Drop down lists are found on many fields to | [P2mzi 87 Waverly Hall Testing Company vl vl O
make data entry easier and more consistent. 05/05/1332 Waverly Hall Testing Company vl 0 ]
The drop down list is usually identified by the ; Shelby County Industrial Services | IR RN I R
"down arrow point” on the right side of the field. —_| Professional Service Industries 25

In some cases, the arrow point is not visible Pro-inspect
until the user clicks on the field. Gluad City Testing Labs
5 nty Industr

vital Inspection Professionals

Record: 14] 4 2 ofa |Waverly Hall Testing Compary
HRI

|

Double Click on List Form

In most cases, double-clicking (two left mouse button clicks in rapid succession) on an entry on a list form will open a detailed
information form pertaining to the selected entry. For example, double-clicking on a piece of equipment on one of the Equipment
List forms opens the General Information form for that piece of equipment.

== Pressure Vessel Equipment List - 300 #3 Deaerator,

Find | | |#®iD By Name
Equipment ID | Marme Location |Psm |
* | ]
| 14-H¥-0023 Carbon Monoxide Chiller Process Area ™
2999 - Ethylene Glycol |Ethylene Glycol Reactor EG Production Area 1444 O
> XTI #: Deaerator ep——
| |AT23 Amine Contactor Inspections v
K-B Reactor Grids O
T-1 tower Deethanizer Notes O
Tasks
’— Reports Inventory * |
Record: 14 4 3 of6 bl Details 3 Standard H H
Delete Record - l'_|'|:||F- R|ght CIle MenUS
Duplicate Equiprnent Campaonent
w Toaggle Group By
Move ko Facility, .. » . . . .
Corwert to... , Right Click Menus (RCM) are available on most list
. forms as well as on many individual fields to allow the
Capy user a convenient way to choose a task or open an
Paste object. The RCM is opened by placing the cursor on

the line or field of interest and then pressing the right
button on the mouse.



2 EQUIPMENT DATA FORMS

This section is for use with the Sample Plant, TRT data for a quick tour of the equipment data forms.
Fixed Equipment

The equipment types in TMS are divided between fixed equipment (pressure vessels / heat exchangers, tanks and piping) and non-
fixed equipment (everything else except pressure relief devices—PRDs.) Most TMS users usually will be using the fixed equipment
General Information and Inspection Summary forms and reports for data entry, evaluation and reporting. Many of the exercises in
this tutorial will be for pressure vessels; however, the main (upper) part of the General Information form for piping and tanks is similar
to the pressure vessel form, but specific to the type of equipment. Structure & Use , Components and Component Details forms
also vary for each type fixed equipment. Examples of the tank and piping General Information forms are shown on pages 13 and 14,
respectively.

Equipment List
1. Onthe Menu Bar, click on 'Equipment’, then 'Pressure Vessels' to open the Pressure Vessel Equipment List .
2. Select "300 #3 Deaerator" on the Pressure Vessel Equipment List

Note: This pressure vessel will be used as the example for many of the exercises in this section. If you wish, you may minimize
the Pressure Vessel Equipment List form by clicking on the 'Minimize' button in the upper right corner of the form.

(Don't close the form; it must be open while you are working with any pressure vessel form.)

‘" TMS 5.1 2K3SYR011SQL 2000:imsClientSamplelmperial - Sample Plant, TRT
(alji=n Lists Reports  Wizards Options  ‘Window Help

I
=5 Pipiry
aP:essgure Relisf Devices =5 Pressure Vessel Equipment List - 300 #3 Deaerator
Wal ;
};Pzn\:zz Find | j & BylD " By Mame
L
Electric Motors : -
g!Instruments&Controls Equipment ID |Name |L0cat|0n |P8n|1 |
-
B Emergency Shukdown System i 1] |
{1 0ther Equipment 14-H¥-0023 Carban Manoxide Chiller Process Area vl
o] " in" #3 Deaerator = m
o s > ETR— Doserato_ L “u
[FExil | |ATz3 Amine Cantactar oo e [l
KB Reactor Grids 2 |
T-1 towrer Deethanizer Mokes O
Tasks
Reparts ]

Delete Record

Duplicake Equiprment
Toggle Group By

Recard: 14] 4 2 of5 » M|  Moveto Faciity.., 3

Converk fo.., 3

Cuk

Copy
Paste

General Information Form
You now can open the General Information form for the selected piece of equipment by either of the following actions

* Right click on the selected line and choose "General Information™ from the menu, as shown above, or
e Double click on the selected line.

Note: The General Information form may take several seconds to load, depending on the speed of your computer.



Structure & Use = General Information - 300 #3 Deaerator; §|

Equipment ID 300 PS5 r
The Structure & Use sub-form is visible Iz #3 Deaerator Class High Risk
s he Coreral romaten omepers | fomrom S o[ -
user; however, we recommend you don't System ~| Design Code e &
change them right now. Content Description  |Feedwater ~| Date Constructed  |1223(1847 -
Manufacturar Addison Fabricators | Retirement 02207 -
FEID Functional Location
Serial Mumhber Other Information
Mational Board # 7 TEMA Designation
Attributes | File Liriks Images |
Stucture &Use | Components | TubeBundle |  Inspection Schedule Related Equip |
Heat Exchanger Minimum Temperature % °F
|R0und, Harizantal j Hydro Test Pressure 100.0 4 psig
1. Click the 'Heat Exchanger' check box Tameter Type Inside | Fiidstate Liguid =
to activate the 'TEMA Designation' — - =, =] S, Spot =
field and the fields on the 'Tube
Bundle' sub-form. Length W | 00-in  HeatTreatment g
Diameter 12541 00 2in. Insulation v
Mormal Capacity 24000 -2 [gallons v| Gaskets Compaosite -
Design Fressure 7503 psig Support Type Steel Saddle -
Design Temperature 292 = = Lined Mo
Heat Exchanger Tube Bundle Minimum Pressure -4.0 2 psig Jacketed Mo
& General Information - 300 #3 Deaerator g|
Equipment ID 300 PSM W
Marme #3 Deaeratar Glass High Risk
Location Power House *| Stamped fas -
System - Design Caode ASME Sect. VI Div. 1 -
Content Description  |Feadwatar ~| Date Constructed (12722711987 -
hanufacturer Addison Fabricators ~| Retirement 01rziz017 -
FE&ID Functional Location
Serial Number Other Infarmation .
Mational Board# |71 |  TEMA Designation | | 2. Click on the Tube Bundle’ tab to look
at the available fields. Add information
Aftributes _ File Links ] Images ] if you wish.
Structure & Use ] Components Tube Bundle ] Inspection Schedule Related Equip ]
_ 3. Move back to the Structure & Use
Mame Mumber of Tubas = sub-form, and uncheck the 'Heat
Type ~| Design Pressure =1 psig Exchanger' box. Choose "Yes" on
hiaterial hd Design Temperature % °F both messages'
Tubeside Content hd Operating Pressure % psig
Serial Number Cperating Temperature % °F
Lenath :l: in. Qriginal Thickness % in.
Tube Diameter Ij in. Thiin Governing % in.
Corrosion Allowance % in.

Heat Exchanger Change

Heat Exchanger Change - \ir) ¥ou are about to delste all the heat exchanger data for this pressure vessel,

If wou click "fes,' vou will not be able to undo this operation.

j) Unchecking this check box will result in the loss of data For the head exchanger!

Are wou sure you want ko continue? Are you sure that you want to continue?




Components

= General Information - 300 #3 Deaerator:

X

Equiprnent D 300 P S r
.. . . . #3 Deaerator High Risk
1. When you finish looking at the information Name Class J
in the Structure & Use sub-form, click on Location Power House v| Stamped Yes
the ‘Components’ tab. System +| Desioncode ASME Sect. vill, Div. 1
. « . Content Description  |Feedwater ~| Date Gonstructed  |12/231997
2. Double click on “E. Head” to open the
Component Details form hanufacturer Addison Fabricators | Retirement 012102017
P&ID Functional Lacatian
Serial Number GOther Infarmation
Mational Board# |71 |  TEMA Designation |
Attributes ] File Links ] Images
Structure & Use Tube Bundle | Inspection Schedule | Related Equip |
klame |Order|Type |Materia| Specification |OrginaIThk(in.)
E. Head 1 Hemispherical Head SA-516-T0, 1995 0.375 |
Shell1 2 Cylindrical Shell SA-516-T0, 1995 0.4
Shell 2 3 Cylindrical Shell SA-516-T0, 15895 0a
Shell 3 4 Cylindrical Shell SA-516-70, 15895 0.4
W, Head L5 Hemisphetical Head SA-516-70, 1895 0.374

Component Details

£+ Component Details - 300 #3 Deaerator E. Head

Mame

Type

Diameter Type
Material Specification
Length

Diameter

Description

|E. Head

~| Desion

| Hemispherical Head

Inside

S5A-516-70, 19845

f [0.00 :I: in.

. [0.00 :|: in.

—
—

Fressure nsig
j Desion Temperature 292 : °F
- Operating Pressure % psig
~|  Operating Temperature 2 F
Joint Efficiency 1.00 =
Original Thickness 0375 = in.
Trmin Calculated 0.154 in
Tmin Governing 0154 2 in

Corrosion Allowance

Close the Tmin Calculation Details Report

Move the cursor to the 'Tmin Calculated' field and right click to open the menu.

Select "Tmin Report " to look at the calculation of the Tmin value. (Shown on facing page.)

form by using the 'Close' button (X) on the form

or the 'Close’ button on the tool bar.

6. Close the Component Details form.

Important Note: TMS calculates the required minimum thickness (Tmin) based on hoop stresses due to internal pressure in
accordance with recognized formulae and information entered by the user. These values are calculated only for convenience to get
an initial estimate of a reasonable value for "'Tmin Governing'. 'Tmin Governing' is used by TMS in setting up graphs, calculating
'Years to Tmin", etc. The user of the program should always check the value of "'Tmin Governing' to verify that it is appropriate for the

intended use.

Many factors affect the determination of the required minimum thickness for any piece of equipment. Due to the significant structural

and safety issues involved, such determination should be made only by an experienced qualified engineer.




Tmin Calculation Details
300 #3 Deaerator - E. Head

Component Type Hemispherical Head

Formula PL
{Reference 1a., p. 34} t = — LG-32 )]
i 258E-0.2P
]
L = Crown Radius = ——
2
Inpnt Values
Material Specification = 5A-516-70, 1995
Temperature = 497 "F
5 = Allowahle Stress = 17,5800 [kfin
E = Joint Efficiency = 1.00
P = Pressure = TJh [kfin
D = Diameter = 12 . 0.00 in. = 144.00 in.
Tmin Calculation
144.00 in
L = -
2
= TF2.00 in
(74 Iinn:} (7200 inad
t =
min 201750000073 ¢1.00 3 - 0.2¢75 Ikin™)
= 0194 in
Formula reference: 1 1995 ASME Boller & Pressure VVessel Code
Section VIl Division | "Rules for Construction of Pressure Wessels!
Material reference: ASME Materials, Pt D, 1994, Pog 18, Ln 23
Reviewed By Date
mample Plant Fage 1 of 1 8/27/2008 1:53.05 PM

TRT
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Inspection Schedule

1. Click on the 'Inspection Schedule' tab to view the 'Last Inspection Date’, 'Inspection Interval' and 'Next Inspection Date' fields for

the different inspection types.

The 'Last Inspection Date' for each type inspection is automatically displayed based on the information contained in the
Inspection List form shown on the top of the facing page. In the example, the latest inspection date of "04/19/2008" includes
"Thickness’, ‘External’ and 'Internal’ inspection types, and all are shown on the 'Inspection Schedule' form.

= General Information - 300 #3 Deaerator

]

Equipment ID 300 =T r

Marme #3 Deaerator Class High Risk

Location Power Houge Stamped Yes -
System Design Code ASME Sect. VI, Div. 1 -
Content Description  |Feedwater Date Constructed 12123887 -
Manufacturer Addison Fabricators Retirernent 0172412023 -
PE&ID Functional Location

Serial Mumber Other Information

Mational Board# |71 |  TEMA Designation |

Attributes |
Structure & Lise ] Caompanents ]

File Links |
Tuke Bundle Inspection Schedule

Last Inspection Date Inspection Interval

Thickness 4/19/2008 [02]ws | 2] mos
External 411912008 |_5j|‘r‘rs |_j| Mos
Internal 4/19/2008 [02]ws | 2] wos

Images ]

Mext Inspection Date

nanarzong -
04852013 -
nanarzo1e -

The 'Next Inspection Date' value defaults to
the 'Last Inspection Date' value plus the
'Inspection Interval' when one of those two
) fields is changed. The user can also change
the 'Next Inspection Date' manually.

Related Equip |

= General Information - 300 #3 Deaerator:

Equipment ID 300 PSM W
The user can set the Inspection Interval MNarrie #3 Deaerator Class Hiah Rizk
directly or choose to have TMS calculate the Location Fowor Hoooe o1 stamped == .
inspection interval based on the appropriate :
AP| standard Systam +] Design code [ASME Sect. VIl Div. 1 -
Content Description  |Feadwatar ~| Date Constructed (12722711987 -
For pressure vessels, as shown, the next Manufacturer Addisan Fabricators +| Retirernent 0112412023 -
!nspectlon Jr)terval for !nternal and P&ID Funetional Location
Thickness’ inspection is calculated by . .
comparing one-half the remaining life based St Sy izt I
on thickness measurements and Tmin, and Mational Board# |71 |  TEMA Designation | |
the ma_)l(_lr:nulrn Iieclomrguended In,terv,al of 1?': Attributes ] File Links ] Images
years. The "calculated" inspection interval for Stucture&Uss | Components | Tube Bundie T e SEE Related Ecuip |

External is set to the maximum recommended
interval of 5 years.

2. To have TMS calculate the inspection
interval for the next thickness inspection,

A Thickness
place the cursor on the ‘Thickness'
'Inspection Interval' field and right click to External
open the menu.
Internal

3. Click "Calculate Inspection Interval" and
answer "Yes" to the message boxes
(shown on the facing page).

Last Inspection Date Inspection Interval Mext Inspection Date

I-|

1 9/2008 oS]ws [ 15w

as

ate

04/19/2018
ion I 4l

4/19/2008 |_5§| rs [ e
18]
4/19/2008 Eﬂ rs [ Copy

Paste




Inspection List - 3000 #3 Deaerator

oxo3Maay Waverly Hall Testing Company [y
05051997 Waverly Hall Testing Company [wl
0401952008 Shelby County Industrial Services [l

Recard: 14 af 3 kMl

TMS 5.1 (local):tmsClientSamplelmperial - Sample Plant, TRT X

Do you want to calculate retirement date before calculating inspection interval?
Select Yes to caloulate retirement date before calculating inspection interval,

Select Mo ko calculate inspection interwval based on existing retirement dates.

i ) Calculations for inspection interwval are based on retirement date. IF retirerment date is not up ko date then the inspection interval may not be correct,

4,

9, In accordance with API 510 (Eighth Edition) Section 6.3, the system has compared one-half the remaining life {1 years 4 months) with the maximum
L] period between internal or on-stream inspections of 10 vears.

Do you want to change the current inspection interval of 10 years 0 months to the calculated inspection interval of 1 wears 4 months?

= General Information - 300 #3 Deaerator: @

Equipment ID 300 PSM W
MName #3 Deaerator Class High Risk
Location Power House *| Stamped fas -
Systerm - Desigh Code ASME Sect. VI Div. 1 -
Content Description  |Feadwatar ~| Date Constructed (12722711987 -
Manufacturer Addison Fabricators M y U I hd
P&ID P unetional Location
Serial Number GOther Infarmation
} nard # |T1 | TEMA Designation | |
Note that both the 'Retirement Date'’ — | ; -~ |
and the 'Inspection Interval' AlRe ] e e |
p Structure & Use | components | Tube Bundle Inspection Schedule Related Equip |
values have changed.
st Inspection Date Inspection Interval Mext Inspection Date

Thickness

External

Internal

419/2008 ]h( 1:|: “rs |_4j| Mos

08952009 v|

419/2008 |_sj|ws |_j| Mos

04192013 - |

4118/2008 Eﬁlws |_i| Mos

04/19/2018 v|

11



Related Equipment

1. Click on the 'Related Equipment' tab.

By using the drop down list, the user may select any number of pieces of equipment to be shown as related to the #3
Deaerator. The drop down list shows the type, Equipment ID and Name for every piece of equipment that has been

entered into the TMS data files.

2. Add additional related equipment if you wish and put any comments in the 'Relationship Description' field.

= General Information - 300 #3 Deaerator:

Equiprnent D 300 P S r

Marme #3 Deaeratar Glass High Risk

Location Power House *| Stamped fas

System ~ Design Code ASME Sect. VI, Div. 1

Content Description  |Feadwatar ~| Date Constructed (12722711987

Manufacturer Addison Fabricators | Retirernent 0142412023

PalD Functional Location NOTE: From the Main Menu, you can

click on 'Options / System Options' to
automatically update the
corresponding related equipment.

Serial Number GOther Infarmation

Mational Board# |71 |  TEMA Designation | |

Attributes |

File Links |
Structure & Use ] Campanents ]

Tube Bundle |

Images ]

Inspection Schedule Related Eguip

RelatedEquip |Descripti0n |

M |

PRD - PRD 201 - PRY for #3 Deaerator

Instrument - 6740 - Pressure Transducer

Pressure reliefvalve on east head

= General Information - 300 #3 Deaerator

£

Eguipment ID 300 PSS r
Mame #3 Deaeratar Class High Risk
Attributes Lacation Power House Stamped Yes
. . . , i ASME Sect. VI, Div. 1
1. Click on the ‘Attributes’ tab. Systermn Design Code
Caontent Description  |Feedwater Date Canstructed 12123897
Attributes are custom fields which may be Manufacturer Addigon Fabricators ~| Retirement 01/24i2023 -
defl.ned by a Ma.nage.r or hlg.her level using PEID Functional Location
Options / Administrative Options / _ _
Equipment Attributes Setial Mumber Cthar Infarmation
Mational Board # 7 TEMA Designation

2. Once an attribute has been defined, any
user except Report User level may add an
attribute value. To try this feature, select

Structure & Use
Aftributes

Tube Bundle
File Links

Inspection Schedule Related Equip

Images

Components ]

Aftribute [Motes

"Area Supervisor:" from the drop down list

and add your name in the 'Attribute’ field

just to the right of the colon. Area Supervisar: Andy Bussey

Calar: Green

3. Use the drop down list to look at other
currently defined attributes.




File Links

'File Links' are used to link to documents that are stored in other applications.
Linked documents may be text, spreadsheets, drawings, photographs, etc.

The only 'File Links' information stored in the TMS database is the file path and
a description, as shown below. Because the linked documents are stored
outside the TMS database, there is no limit on the size or number of linked
files (other than the capacity of the storage device housing the files.)

Equipment Inspection forms also have a file link feature on the 'Documents'
tab so that documents that relate to a specific inspection date can be linked.

NOTE: For network applications, it is important to store the linked files on a
central server with a common drive name used by all TMS client computers.

Link File BIX
Look jr; ‘:}Dwgs and Photas j & &F B~
N [ acMEtank.dwg
L,ﬁ o ACMETANK, PG

MyRecent | EEHSTERE]

Documents % Ray 1.6
= General Information - 300 #3 Deaerator @
Equipment ID jeliln] PSM r | Desktop
Mame #3 Deaeratar Class High Risk ‘_.J

tp Documents
Location Power House ~| Stamped Yes -
Systern ~|  Design code ASME Sect. VIIl, Div. 1 - By

- My Computer

Content Description  [Feedwater ~| DateConstructed  |12/2371957 * _
Manufacturer Addison Fabricators ~| Retirement 0172412023 h ‘:é

Myprlqetwum File name: [Pipe Internal Comosion.aif =l Dpen
P&ID Functional Location Fiod olitape [l Fis 1) = o
Serial Numhber Other Infarmation
MWational Board # 7 TEMA Designation

Structure & Use Components Tube Bundle ] Inspection Schedule Related Equip ]
Aftributes File Links l Images / ]

File Path
|
CATMETraining\Dwiys and Photo sWWCMEtank. dwi ACAD Dwg
CATMETrainingiDwags and Photo SMCMETANK.JPG Photagraph of vessel

CATMS\Trainingiword Filesinspection Requirements.doc | Vessel Inspection Reguirerments

A
To add a new link, select the blank top line
then click on the Browse icon to search for
To open an existing file, select the desired file. Once the file path is

the desired file path and click selected, press ‘Enter’ to save the path.
on the Open Folder icon.



Images

The 'Images' feature is used to store some common graphic files (.jpg, jpeg, .gif and .bmp) directly in the database.
The two major advantages of using 'Images' rather than 'File Links' to store graphic files are:

(1) Unlike file links, the images are stored directly in the TMS database, so they can be accessed by any TMS client
computer with the appropriate user level, and

(2) 'Images' graphics can be incorporated into equipment "Complete Details" reports and 'Inspection Details'
reports.

We recommend using efficient graphic files such as .gif and .jpg files. It is recommended that .bmp files not be used
as they tend to be relatively large. Also, you may want to limit the number of graphic files stored in 'Images' to the
most important ones.

= General Information - 300 #3 Deaerator @

Equipment D [300 | Pam [

Mame |#3 Deaerator | Class |High Risk |

Location Powrer House ~| Stamped Yes -

Systern i Design Code ASME Sect. VIl Div. 1 v

Content Description  |Feedwater *| DateConstructed  |126231887 -

Manufacturer Addison Fabricatars »| Retirement 012412023 -

PEID Functional Location

Serial Murmber Other Infarmatian

Mational Board# [T |  TEMA Designation |

Structure & Use ] Components ] Tube Bundle ] Inspection Schedule Related Equip ]
Attributes 1 File Links Images
ACMETAME, e
Fipe Internal Corrogion e
|>{-Ray1 |
Description:
| _:J NOTE: The image preview shown in the viewer
may be skewed depending on its original
Crder Mumber: 3= proportions. Double click on the preview to open a
window to see the image in correct proportion.
Save
Mew Image I Delete Image Export Image
To add a new graphic file, first click Then click on the 'Load Image' button
on the 'New Image' button. and browse to select the desired file.

14



Tank General Information Form

1. Onthe Menu Bar, click on 'Equipment’, then 'Tanks' to open the Tank Equipment List

2. Select "EHN-08 White Liquor Storage" on the Tank Equipment List

3. Double click on the selected line to open the General Information form.

& General Information - EHN-0B White Liquor Storage

Equipment ID |EHN—IZIS |
Mame |'u'\rhite Liguor Storage |
Location Chemical -
System WWhite Liguar -
Content Description  [White Liquor -
Manufacturer Midland Tank Fabricator =
P&ID | |

PSS | |

Class |S—1 |
Design Code AR B0 =
Date Constructed  |09/11/2008 -
Retirement I -
Functional Location

Other Information

Configuration

|Ruund,\-"er1ica|

Structure & Use | Components | Inspection Schedule | Related Equip | Atiributes | File Links | images |

Specific Gravity

Select the ‘Components' tab.

Double click on 'Shell 1' on the

Components list form to open

the Component Details form.

Height 405 f | 0.00-3 in. nH 10.00 E|:
Length — = Fluid State Liguid j
Wiiidth = it 1 in.
Diameter 4024/ | 0.002 in Joint
= Equipment ID [EHN-08 | PSM r
Maximum Level 38.0-5 Insul
= MEmE uhite Liguor Storage Class 51
Marmal Capacity 3587187 -|oallons vl Ashe | - | |
) Lacation Chemical - Design Code 4P| 650 -
FPressure E nsig Gas
= System ihite Liguor = Date Constructed |09/ 1/2008 -
Termperature 120 °F Line
= Content Description  [White Liquor - Retirernent o -
Minimurm Temperature =1 °F Jack
Manufacturer idland Tank Fabricator = Functional Location
F&ID | |

Structure & Use  Components | Inspection Schedule | Related Equip | Atiributes | File Links | Images |

Other Information | |

Component Details - EHN-08 White Liguor, Storage Shell 1

Mame |k3h9” 1

M

Type

| Cylindrical (1 st or 2nd Gou ~ |

Material Specification |A 2830

Height

Diameter

Bottom Elevation

T2l | 2002 n
402 7 002 in.
021 q 002 in.

Description

Mame |Order |T\,rpe |Materia| Specification |OrginaIThk(in.) |
Foaf 1 Fixed Roof AZBESC 0.313
Shell & 2 Cylindrical (3rd Course ar above) AZBIC 0.313
Shell 4 3 Cylindrical {3rd Course or above) A2R3C 0313
Shell 3 4 Cylindrical (3rd Course ar above) AZBIC 0.374
Shell 2 6 Cylindrical (15t or 2nd Course) AZBIC 0.8
Shell 1 3} Cylindrical {1st or 2nd Coursed A2R3C 0,438
Flaor 7 Bottom AZBIC 0.25
Drain g Mozzle AZBIC 0.25

Temperature °F

Joint Efficiency NOTE: The Inspection Schedule |,

Original Thickness 428 Hin Related Equipment , Attributes ,

Tt el 0167 - Fllle. Links and Images form; are

. . T34 similar for all three fixed equipment
Tmin Governing ~1in types.
Corrosion Allowance % in.

15



Piping General Information Form

1. Onthe Menu Bar, click on 'Equipment’, then 'Piping' to open the Piping Equipment List

2. Select "01-2899 Ethylene Glycol Transfer Line".

3. Double click on the selected line to open the General Information form.

& General Information - 01-2899 Ethylene Glycol Transfer, Line

Equipment ID 01-2899 PSM u

Marme Ethylene Glycol Transfer Lin Date Constructed 010711984 -
Lacation Process - Retirement 08452009 -
From Pracess Plant Circuit Type Test -
To Halding Tank Design Code ASME B33 -
System |Product j PeID |989—??6—EGP |
Class Class 1 hd Functional Lacation

Content Description  [Ethylene Glycol - Other Information Critical service

Segments] Inspection Schedule] Related Equip ] Attributes] File Links] Images]

Design Pressure psio. Fluid State |Liquid j
Design Temperature 1002 °F Radiograph | j
Operating Pressure 3.0 psig. Insulation ) )
— & General Information - 01-2899 Ethylene Glycol Transfer Line
Operating Temperature 75 °F Ashestos Eoui ‘D 11.2099 =
quipmen - FSM
Length 4223 f Lined
g ne [ Ethylene Glyeol Transfer Lin|  Date Constructed  [01/07/1984 -]
Jaint Efficiency Jacketed
Location Process | Retirement |art 42009 ~|
Fram Process Plant Circuit Type Testl -
To Holding Tank Design Code ASME B31.3 -
System Product - PEID 939-776-EGP
Class Class1 - Functional Location
Content Description |Ethylene Glycol j Other Infarmation |Critical Service |
Structure & Use  Segments | inspection Schedule | Related Equip | Atiributes | File Links | Images |
4. Select the Segments tab. MNarne |Order |Descriptiun |Materia| Specification |Schedule |Nom Size (i) |
5. Double click on 'Seg 3' on the Segments list |
R Seqg1 1 E ko A106H 40 10
form to open the Segment Details form.
Seg 2 2 45 Bend A106H 40 10
Seg 3 3 Straight A106B 40 10
Seg 4 4 Elbaw A106H 40 g
Seg s 5 Straight A106H 40 8
Seg B i} Straight A106H a1l 8
Segy 7 Straight A106B 80 3}
Segment Details - 01-2899 Ethylene Glycol Transfer Line Seg 3
Mame Seqg 3 *| Tmin Pressure 0.024 in.
Tyne Straight <] Tmin Structural 0183 in NOTE: "Tmin Pressure' is calculated using internal
Vaterial Soeciication |a 1088 J TN G _ 03 5 pressure and hoop stress and 'Tmin Structural' is
LS S e 0 S | 1! calculated as a percentage of the standard wall
Joint Efficiency 1.00 Corrosion Allowance a thickness or as a specific thickness set by the user.
Scheduls 40 - Radiagraph - Tmin Governing defaults to the higher of the two values.
Mominal Size 10 | in. Hanger Spacing ~
Cutside Diameter 10.750 in. Insulation I
Wiall Thickness 0.365 in. Ashestos r

Description j




Non- Fixed Equipment

Now that you've gone through the General Information forms for fixed equipment, look at some non-fixed equipment by making other
selections from the 'Equipment’ heading on the menu bar.

In addition to fixed equipment, TMS has 7 categories of non-fixed equipment.

Examples of the General Information forms for Pumps and Electric Motors are shown below.

& General Information - Process Pump 001 Chemical Process g]
Equipment 1D |Process Pump 001 | PSM v

Marme Chemical Process ESDiSCC -
Location Latex Storage ~| Datelnstalled 080111997 -
Systemn - Inspection Interval _1i| Yrs |_j| Mos
Manufacturer Ingersall Dresser Pumps Last Inspection Drate |3013/2003

Madel 2FRBH121 Mesxt Inspection Date |081372009 -
Sarial Mumber 97-9844 Functional Location

Tyne Chemical - Other Infarmation

Non-fixed Equipment
quip Structure & Use | Related Equip ] Aftributes ] File Links ] Images ]

The main part of the General Information
form is very similar among the other types of Casing Material 543283 GradeB Orientation Horizontal v|
equipment ..... Capacity 2000.0 i”gpm - Seal Type

Head 500:': in. Suction Size
Speed 2000 - rpm Discharge Size

[2%)

F(4(F

[on)
4wl 4]¥]] 4
=

Pressure 400 - psig. e Impeller Size in.
Temperature 650 °F Case TMin in.
Application Full range of chemical transfer and process liguid services

& General Information - 01-2999 Process Pump Motor, #17 EI

Equipment ID |D1—2999 | PS5 I

Mame Frocess Fump Motor #17 ESDISCC Emergency Shut Down Des =

Location Process | DateInstalled 02031996 -

System Generation | Inspection Interval 4i| frs | il Mas

Manufacturer LS. Electric | Lastinspection Date (2472005 |

Madel TGOS Mext Inspection Date (0204720048 -

Sarial Mumber EM 55421 Functional Location

iR .... but the Structure & Use form is specific to

Structure & Use | Related Equip | Attributes | File Links | Images | each type of equipment.

NOTE: The Related Equipment , Attributes

Power 205 Z1Hp  Full Load Torgue <] flbs File Links and Images forms are the same for
Spead 38003 rpm  Full Load Amps = all equipment types.

Frame 254T walts 450$

Orientation Huotizontal - Phase Single -

Inboard Beating Fregquency Hz

Cutboard Bearing

fpplication Ethylene Glycol fransfer |




Parameters

Four types of equipment — Pressure relief devices, Valves,
Instruments & Controls and Other' — have a Parameters tab
that allows the addition of unlimited user-defined information.
The 'Other Equipment' General Information form is shown

here.
& General Information - LT 96-007 Warehouse Lift Truck
Equipment ID LT 96-007 PSM |
Mame Viarehouse Litt Truck ESDYSCC | j
Category Material Handling v | Datelnstalled 11/061 996 j
Location Warehouse | Inspection Interval 1 il frs | il Maos
System Mon-critical »| Lastinspection Date [2/3r2001 |
Manufacturer Taylor »| Mextinspection Date [02/03/2002 -
Model THD 120 Functional Location
Serial Number 960386-34 Other Infarmation
Parameters | Related Equip | Attibutes | File Links | Images |
Mame |Va|ue |
Capacity 12,000.00 |
Major Repairs Motion Industries
Routine Service In-house
Description

The 'Description’ tab is available on the 'Pressure Relief Devices' and the
'Instruments & Controls' General Information forms (shown here) . This text field
can be used as needed for a detailed description of the piece of equipment.

& General Information, - 02300122550 PCY 0006 Pigment Dispenser CV

Equipment ID |02300122550 PCV 0006 | Date Installed |01rn1r1995 j
Narme Figment Dispenser CV System =z
Location 0083 - Serial Murmber

PRD Type [Gonsemvationvent |  PSM [ ESDISCC | ~|
Wanufacturer Groth - CodefsSME

Madel 1260-02-555-TOO - Functional Location

Size [nistzin outistzin <] otherinformation | |

Conservation Yent ] Critical & Cwner Data ] Materials ] Parameters ] Related Equip ] Protected Equip ]
Installation History | Inspection Schecule | Aftibutes  Description | FileLinks | Images |

This is a text field that can he used as needed for a detailed description of the piece of equipment. The
‘Description' field is available an the Pressure Relief Devices General Infarmation form {shown here) as well as
the Instruments & Controls General Information form.




Grids

Grids are two dimensional arrays of thickness measurement locations and are a major feature of TMS. Thickness data entry, editing,
evaluation and reporting are related back to the grid or grids for a specific piece of fixed equipment. A grid gives a practical and useful
view of the thickness data for one or more components of a piece of equipment.

To view grids; B8 Pressure Vessel Equipment List - 300 #3 Deaerator
. . Find 2 * BylD " By Mame
1. On the Pressure Vessel Equipment List  form, | -l Y Y
select "300 #3 Deaerator".
2. Right click to show the drop down list and select Equipment 1D |Name |Location PsM |
‘Grids'. O
Carbon Monoxide Chi... |Process Area v
b [300 ey Power House T om
A-T2 General_ Information Contactor Area 17 [l
— Inspections
| |KE | r Reaction 2 O
T-11 Motes nizer 153 plant O
Tasks
Reparts ]
Delete Record
Record  Duplicate Equipment Ml |
v Togole Group By
Move to Facility. .. 3
Convert ko,
ok
Copy
Paste
Ml Grid List - 300 #3 Deaerator,
Gitidl Marmne Description 3. Onthe Grid List , select "Shell" .
All - Single Column All major components except nozzles (Demo anly)
EastHead

4. Right click to show the drop down list and select 'View
Grid', then ‘Thickness Readings' to view the Thickness
Measurements grid form shown below.

shel
Shell 2 Thinning &
West Head

Shell cour d3
|nralized thinninn nn narth side of 3C 2
Hames |
Thickness Readings

Corrosion Rate - (milsfyr)  »
‘fears to Tmin 3
3

Grid Details

Create Grid
Delete Grid
Edit Grid Headings

Loss of Metal
cut
Copy

Record: 14] 4 ]— Paste

I Thickness Measurements - 300 #3 Deaerator for, 4/19/2008 g@@
| o 45 oo [135 1o [225 a0 [315 A
. P 1-&hell 1 041 |0.434 0427 |0.452 |0.457 042 |0.425 |0.44
Note: AIthoqgh the form you are viewing is already 2- Ghell 1 0419 (0436 |0.446 |0.405 |0.404 0414 |0.421 |0.429 |
populated with thickness measurement data, new data can A nell1 0'43 0'455 0'439 0'454 0'44 0'415 0-401 u'agr
. . . - =] . . . . . . . .
be entered in a grid from the keyboard, imported from an 4 shel | 2417 0233 loast Tozes ToasT Togas Toes Toaic
existing file or downloaded directly from a data logger. & Ghell 1 0'415 0'45? 0'433 0'401 0.409 0'435 0'405 0'438
Also, the existing data can be edited or overwritten. (Don't Sl 0'404 0'422 0'42 0'439 0'455 0'452 0-403 0'402
change it now, however.) 7~ Ghell 1 0433 (0420 |0.408 (0433 (0398 (0417 (0403 (0411 |-
) ) ) ) 8- Shell 1 0443 (0434 0437 (0417 |0.455 (043 [0.445  |0.451
In most cases, you will be entering new thickness data into a- Shell 2 0454 [0.448 (0432 (0417 |0.414 0412 0433 | 0.398
the grid using the Inspection Summary ~ form shown on 10- Shell 2 0.448 [0.407 (0438 [0.418 |0.43@ 0412 (0434|0436
page 2.1- The 'Setting up new equipment exercise 11 - Shell 2 0417|0408 |0.453 (0412 (042 (0401 (0401 |0.394
beginning on page 40 will lead you through setting up a 12- Shell 2 0411 (0391 |0432 |0425 (0408 |0431 |0421 (0475
new thickness grid and entering data from the Inspection 13- Shell 2 0396 |0.428 |0.378 (0425 |0401 |0.403 (0397|0402 |
Summary form. -
Inspection Date 0419/2008
. - —
i) DEiE 19¢ 05051 ag7

02031987

6. Click on the 'Inspection Date' drop down menu to
view thickness measurement data from previous
inspections.
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3 |NSPECT|ONS B= Pressure Vessel Equipment List - 300 #3 Deaerator,

Inspection forms are the heart of the TMS 5.1
inspection data entry process. Using these forms,

the user is able to enter text data, thickness Equipment D |ame |Location |Psw |
measurements, checklists, attached documents | | O ,

and cost data, all in one p|ace_ | [14-H%-0023 Carbon Monoxide Chi.. |Process Area vl
e General Information mm

| |ATE3 Amine Contacts vl

| |kE Reactor arids m|

i i T-1 tower Deethanizer Hohes O

1. Right click on "300 #3 Deaerator" and select Tasks
'Inspections' to open the Inspection List form. Reports N

Delete Record

Racord: 14] 4 2 of 5 b |pI[ek|  Duplicate Equipment

v Toggle Group By

= ’ Move ta Facility... 3
Inspection List - 300 #3 Deaerator %] Comvert ...
Cut
Copy
Paste
Inspection Date Inspection Gompary | Thick...| External Inter..|
#* [l O O
— 1
_021031198? Waverly Hall Testing Company [l v ]
ORM05H 997 Wavatly Hall Testing Comparny vl vl vl
§ Shelhy County Inspection Summary d mmm 2. Right click on 04/19/2008, Shelby County
Reports 0 Industrial Services and select Inspection
Summary .
Delete Record
Cuk
Copy
Record: 14] 4 3 of3 d)l.cd Paste
| Inspection Summary - 300 #3 Deaerator rz|
The Inspection Summary form is used to capture Inspection Company | Shelby County Industria |  Report Number 3342
all the information for a single inspection. Click on Ingpection Date D4ingiz008 *| ReportDate 04i18/2003 M
each tab to see the corresponding information. Inspection Category  [Recertification ~| ReportSubmited By [Endrew D. Bussey, P.E.
P. 0. Number SCl4453 Checklist Template Pressure Yessel Extern
Condition Acceptable ~| Code: Low |2 g |3.20
Summary Inspection Type: Thickness W External W Internal W

Summary lgrids ] Equipment | Persannel ] Documents | Time &Qost] lmages]

1. The'Summary' form is used to enter headings order [Label iame [pescription |
(‘Label Name") and written descriptions of
inspection, testing and evaluation.

] Save Record
i

MDE Delete Record
2. Right click on the 'Description’ field and select Mext Inspection Based on AP
‘Zoom Field' to view the entire description shown Conclusions and Recamme... |Itis important
below. Create Critical Recommendation Task Due... »
Cut
Copy
@ Zoom &| Paste

External Wisual Examination: Generally good condition with
the following exceptions:

1. 417" long tear in the insulation was noted an the west
head. Repait as normal maintenance.
2. Moderate to severe corrosion on the saddles.

Internal Yisual Examination: There is an area of erosion f - g 2 nq
carrosion on the north side of the middle shell course helow Standard Inspection Summary Description @

UT thickness readings were taken on the heads and all shell courses every 90
Cancel ‘ Save |

degrees at one foot intervals.

3. Double click on the 'Description’ field for the "NDE" label to open
the Standard Inspection Summary Description  form shown to
the right.

This form allows the user to store and apply standard descriptive
phrases or paragraphs for frequently used descriptions.

Apply

|De|ete||{ Jaort [p[m] mew |
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| Inspection Summary - 300 #3 Deaerator

Inspection Company
Inspection Date
Inspection Category
P. Q. Mumber
Condition

Inspection Type:

Summary Grids | Equipment | Personnel | Documents Time&gust]lmages]

Shelby County Industria

0411952008 -
Recerification -
SC14453

Acceptahle -

Thickness W

External

Report Mumhber
Report Date

Report Submitted By
Checklist Template
Code:

v Internal

(X

3342
04r149r2003 -

Andrews D. Bussey, P.E.

Fressure Vessel Extern -

Lowe [2 Avg |3.20

v

Grids

The 'Grids' form is used to select grids used for
entering or viewing thickness measurement data.

Grid Name [pate |
All - Single Column i i .
East Head 0401872008 1. Use the right-click menu or double click to
shell Save Record 04/19/2008 open the "All-Single Column" grid.
Shell 2 Thinning area Delste Record 04119/2008
West Head Cut 04/18/2008
Copy
Paste
[ Thickness Measurements - 300. #3 Deaerator for 4/19/2008 E|E|E|
~
Surface Graph
. . . 3-E Head i
2. Use the right-click menu to view the options for 4-shell1 0418 .
importing, exporting and viewing the thickness data. 5_8hell1 0434 Row History Graph
&- Shell 1 043 u::.:.lurnnHisr
3. Select 'Column History Graph' to open the graph 7- Shell1 D437 o5 Point History Graph
shown below. &- Shell 1 0.432| Test Point Motes
9- Shell 2 0.431 Export Grid ko Excel
10- Shell 2 0441 open Grid Report
11 - Shell 2 0.43 : :
12-5hell 2 0434 Import Test Paints From File
Data Logger Download & Import
(ESShElE hE Data Logger Upload b
|| |AIL - Single Column Column History Graph E|
300 #3 Deaerator - All - Single Column Line
History Graph - Column 0
0.575
0.505 - m g o
\Y—.‘f
0.435
0.365 " -// -y —=— 2/3/1987
~—*t | 551997
T 4/19/2008
0.225
0.155
0.085 — — — — — — —T —T —T T
Ttz 222 2 2 2 2 2 2 2 2 2 2 22T
T T A L
- A @ T ® M ® 3 2T N® T Lo =@ o
=S =2 ITE2=2EEL o8 -
&N




| Inspection Summary - 300 #3 Deaerator

X

Thickness Testing Equipment

, . \ . Inspection Company | Shelby County Industria +|  Report Number 3342
The 'Equipment’ form is used to select UT | Y County [ 5 | |
Thickness measurement equipment from pre- Inspaction Date [pai1er2008 | ReportDate [p4n 312008 [
defined lists. Inspection Category  [Recertification *| RepottSubmitted By [Andrew D. Bussey, P.E.
F. 0. Mumber SC14453 Checklist Ternplate Pressure Vessel Extam
Caonditian Acceptable ~| code: Low |2 #wg |3.20
Inspection Type: Thickness External W Internal ~

surmmary | Grids Equipment]Eersonnm]gocuments]Time & Cost | Images |

Manufacturer Model Sefial Murnber
Gauge |Panametrics j |35 DL Flus j |99884 j
Note: To add equipment to the list, select Transducer |Panametrics j |D?QD j |32119 j

'Lists \ Inspection Equipment' from the main

Calibration Block |Panametrics
menu, as shown below.

j |2218E j |T0032T1

Comments

TMS 5.1 warks with Krautkramer and Panametrics dataloogers.

" TMS 5.1 ({local):tms51ClientSample - Sample Plant, TRT
Equiprnent B

Reports  MWizards Options  Window Help

[#]Inspection Chedklists
L9Inspection Personnel
JInspection Tasks

=f

on Equipment

i _Contractars

Inspection Companies
4 Equiprnent Manufacturers
SEPSY Critical Data

" General Notes

M Risk Based Inspection (RED

- | Inspection Summary - 300 #3 Deaerator

Inspection Cormpany |Shelby County Industria j Report Number |3342 |

Inspection Date |04/ 812008 | ReportDate [04s1 972008 -]

Inspection Category  [Recertification ~| ReportSubmitted By [Andrew D. Bussey, PE.

F. 0. Mumber SCI4453 Checklist Template Fressure Vessel Extern

Conditian cceptable +| cods Low [ ] #vg [f20_| Personnel
Inspection Type: Thickness External Internal ~

summary | Grids | Equipment Personnel | Documents | Time & Cost | Images |

Elizabeth Hodges
Thomas Newton

Engineer
Lead Inspectar

Best all around engineer
Fluid Transfer Specialist

The 'Personnel’ form is used to select
inspection personnel from pre-defined lists.

Note: To add personnel to the list, select
'Lists \ Inspection Personnel' from the main
menu.

23



4B Inspection Summary - 300 #3 Deaerator FZ|

Inspection Compary | Shelby County Industria | Repart Mumber 3342

Inspection Date 04/19/2008 *| ReportDate 041192008 -
Inspection Category  [Recertification *| Report Submitted By Andrew D. Bussey, P E.

P. 0. Mumber |SC|4453 | Checklist Template |PreSSure vessel Externj
Condition [peceptable ~]| cos: Low Ay
Inspection Type: Thickness External v Internal v

gummar\;] Qrids] Equipment] Fersonnel Documents lTime &Qost] lmages]

File Path |Descripﬁ0n |

DATMSTraining\Dwgs and Photost-Ray 1.JPG

Documents

The 'Documents' form is the same as 'File Links'
on the General Information form, except that it
links documents specifically related to the
selected inspection date, such as photographs,
digitized radiographs, additional reports, etc.

| Inspection Summary - 300 #3 Deaerator. rz|
Inspection Company | Shelby County Industia ~| Report Number 3342
Inspection Date 04/13r2008 *| ReportDate 0411952008 b4
Inspection Category  [Recerdification ~| Report Submitted By Andrew D. Bussey, P E.
P. 0. Mumber SC14453 Checklist Ternplate Pressure Yessel Extern -
Condition Acceptable | Code: Low |2_| Al Ii
Inspection Type: Thickness External W Internal v

gummary] Grids ] Equipment] Eersonnel ] Documents  Time & Cost llmages]

. Labor [18 |[war-trs ~]  [522000
Tlme & COSt Materials F0.00
. . Contractor |4 $220.00
Time & Cost' allows the user to enter . —
summary time and cost data for the i :
$555.00

inspection. This information can be Total
reported in detail or summary form.

Comments
Other costis rental of hlower to remove dust during cleaning and grinding.

| Inspection Summary - 300 #3 Deaerator

Inspection Company | Shelby County Industia ~| Report Number 3342

Inspection Date 04482008 | RepottDate 04f19r2008 -
Inspection Category  [Recerdification ~| Report Submitted By Andrew D. Bussey, P E.

F. 0. Mumber 3C14453 Checklist Termplate Pressure Vessel Extern =
Condition Acceptable | Code: Low |2_| A Ii
Inspection Type: Thickness W External W Internal v

5ummary1 Grids 1 Equipment] Fersonnel ] Documents ] Time & Cost  Images ]

Title:
|Exit Pipe Internal Corrosion |

Images

Description:

| S|

The 'Images' form is the same as 'Images' on
the General Information form, except that it
contains graphic files specifically related to the
selected inspection date, such as photographs
and digitized radiographs.

=

Order Mumber:

Mew Image Delete Image Load Image Export Iinage |




This page intentionally left blank

25



26

SmartChecklists

One of the most widely used means of data collection is the checklist. The checklist format is effective because it combines a
consistent outline of the information to be gathered along with a concise presentation of the results. However, because checklists are
typically paper-based documents, the data obtained is not always easy to evaluate and may not even be readily available.

The SmartChecklists feature is used to efficiently obtain and store data from surveys, periodic inspections and other applications
where a checklist format is most appropriate. The checklist data is evaluated and reported in a manner that facilitates identifying
problems, tracking trends and meeting industry and regulatory reporting requirements.

SmartChecklists are set up in a consistent format,

designed for ease of use and functionality. The checklist
itself consists of a number of inspection items along with
more detailed descriptions or explanations for each item.

A checklist is designed with two or more standard
response descriptions along with a corresponding
integer value for each response description.

Inspection Company
Inspection Date
Inspection Categary
F. 0. Mumber
Condition

Inspection Type:

| Inspection Summary - 300 #3 Deaerator

Shelby County Industria -
04/19/2008 -
Recertification -
|SCI4453 |
|Acceptab|e j
Thickness w External

Report Number 3342

Report Date 041192008 -

Report Submitted By Andrew D. Bussey, P E.

Checklist Template |PreSSure Wessel Externj

Code: Lo A
v Internal v

gummar\;] Qrids] Equipment] Fersonnel Documents lTime &Qost] lmages]

File Path

|Descripti0n |

DATMSTraining\Dwgs and Photost-Ray 1.JPG

Data Collection

S ° @ SmartChecklists are designed to make collection simple and easy.
| pocket pc Using drop-down menus, each checklist item is assigned a numeric
p z value and a corresponding description. The data can be entered in
.
two ways:
Category/Tten i Condition |A
Drainage = - E
Foundation 4 = .
Concretesupportpads 4 v Paper forms —facing page |:>
Settlement -T
Stesl supports T = This is the time-honored method of collecting checklist data and in
many cases is still the most effective. The SmartChecklists program
‘About half inch settlemant. H allows the user to print out professional looking paper forms for field
— data collection. The results are then keyed into the SmartChecklist
|1nstructions | | Comments | data forms.
Save
tB#HcEoE | 7] %]
Pocket PC.

<9

SmartChecklists can be uploaded to a PDA for use by interviewers or
inspectors. After the checklists are completed, the results can be
download directly to the PC




|4 Checklist Details - API-510 External / Internal

Category term

NAMEPLATE/LABELING

Mameplate condition.
MFPA diamond § HWIS [abel.

" |FOUNDATION AND SUPPORTS
O [Comion

Anchor bolts.

| |CONTAINMENT AREA

Standing water.

Drain valves secured.
Debris or fire hazards.
Containment dike

Previgw Instructions

w Show Instructions

" |EXTERMAL SHEL

Equipment ID:

Location:

] API-510 External / Internal

Equipment Name:

Date: By:

Legend: Condition Codes
Code Condition Description

3 Satisfactary

2 Minor problems
1 Unsatisfactory
a MIA

Inspection kem
MAMEPLATEILABELIMG

Marneplate condition.

MNFPA diamond T HMIS [abel.

FOUMDATION AND SUPPORTS

Caondition.

Anchar holts.

CONTAINMEMNT AREA

Standing water.

Drain walves secured.

Debriz arfire hazards.

Code Comments

0o oo o 0o

Sample Plant

TRT
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Notes

The Notes form is a simple to use and powerful information storage and retrieval tool. Text information may stored either
by direct entry from the keyboard or by "cutting and pasting" from another text document. Use the 'Subject' and
'Subheading’ fields to develop your own filing system for notes.

=5 Pressure Vessel Equipment List - 300 #3 Deaerator

Find | | & By By Mame
Equipment ID |Name Location |F'8ru1 |
* [
14-H¥-0023 Carbon Monoxide Chiller Process Area vl
| P Alleo
’ illBlLE IF)eae General Information A n
| [A73 AMine G 1erections 8a 17 Il
K-B Reactar|  Grids eaction 2 O
T-1 tower PEELER|  Motes 55 plant O
Tasks
Reparts 3

Delete Recaord

Duplicate Equipment
Togale Group By

Record: 14] 4 2 ofs | MovetoFadlby.. ¥

Zonvert o, 4

Cut

Copy
Paste

#/|Notes - 300 #3 Deaerator

1. Onthe Vessel Equipment List form, right click on "300

Deaerator".
Date [Subject Sub Heading |
2. Onthe menu, select 'Notes' to open the Notes list form.
1060711997 Inspection Reguirements Cost Estimate I
3. Right click and choose View/Edit Note (or just double click 10/07/1997 Safety Directive Confined Space Entry
on the line) to enter or edit data. 03i1 21998 Inspection Reg = 4| Details
031211998 FRD Move Manage List
1111619598 Incident Preview Notes Accident
122111999 Failure Mode Chloride Cracking
01/19/2000 Alteration Recg o2V Record Nozles
01/26/2000 Inspection Inte| 0 Recerd
02/023/2000 Campaign Zoom Field MMH
032172000 Failure Mode cut Tuke Rall Leaks
08f31/2000 Corrosion Rate  copy Black Liguor
1060272000 Failure Mode Paste Severe Pitting
#|Note - 11/6/2003 Inspection Requirements r'5_<| 06/ 8200t LR
— 0811452003 Alteration Record Bundle with TMS

Inspection Requirements

300 %2 Deaerator
Tests

1. UT thickness testing every 90 degrees on 1' centers an
heads and shell

Save




Tasks

The Tasks form is a versatile tool that allows the user to schedule any sort of task at a future date. The task may be a
special inspection, such as the eddy current test shown in the example, or maintenance, adjustment, repair, etc.

B Pressure Vessel Equipment List - 14-HX-0023 Carbon Monoxide Chiller,

Find | ~| |7 evio By Name
Equipment IO |Name Laocatian FPSh |
|| [
. . . L 14-H#-0023 General Infarmation # by
1. To create a new task, right click on the piece of 300 SE—— Power House O
equipment and select 'Tasks' to open the Tasks " a723 aride areal? [w]
form. ez Notes Reaction 2 O
T-1 tower 158 plant O
Reports 3
Delete Record
2. Next, enter the desired data for 'Date Due', ‘Type' Duplicate Equipment
and 'Contractor' in the 'New Record line, then Toggle Group By
press 'Enter". Mowe to Fadility,.,  »
Record: 14 1 Convert ko, 4
Cut
Copy
Paste
.F" Tasks - 14-HX-0023 Carbon Monoxide Chiller
Date Due Campleted Twpe Cantractar |
I 014122009 Eddy Current Test Waverly Hall Inspection Car Ll
0152571999 0152001999 Tube Maintenance =Mat Specifiad=
0452572003 Signage =Mot Specified=
1202372003 Exterior Inspection =Mot Specified=
01024512004 Repair =Mot Specified=
3. Right click or double click on the line you just 2 Task Details X
entered to open the Task Details form. —
Type |Eddv Current Test j Crder Murmher I:I
Diate Due 01/ 242009 | Assigned Elizabeth Hodges -
4. Enter as much detail as is needed in the Date Compl T = [ —— Vaverly Hall Inspect =

'‘Description’ window.

Description ] Time & Cost ]
Once a task is complete, fill in the 'Date Completed' / 5 ,r e =
- . . SE 3 new eration W LUrrent systerm thatwill store all iest information on a
flelq !n the top part of the form’ ?long with any or DD, Bkéctronic test results to be delivered along with & written summary within 2
additional comments or descriptions of the work. r corpletan of testing.
The record is then part of the task history for the
piece of equipment.

There is also a Time & Cost form similar to
the one previously discussed for inspections.
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4 REPORTS

There are well over 200 standard reports in TMS 5.1. Most of these reports have
associated filter forms that allow the user to focus on specific information. This
section will review a few of the most widely used reports and filters.

‘" TMS 5.1 {local):tms51ClientSample - Sample Plant, TRT

Equipment  Lists WERGfEN Wizards Options  Window  Help

[2Tanks
= Piping
(ZIPressure Relief Devices
B valves

& Pumps Inventory
@ Electric Motars

B Instruments & Controls Inventory reports are lists of the same type equipment that can be sorted,
W Emergency Shutdown System

N e i filtered and/or grouped by selecting various fields and/or attributes from the

appropriate Filter form as shown below.
1L Thickness Evaluation

[ 5cheduled Equipment Inspection

[ Inspected Equipment
. aeneral Motes History

. aeneral Mokes Histary - Grouped By Subject

. aeneral Reports
IRisk Based Inspection {REI) Reports

#Report Packages = Pressure VYessel Inventory Report Filter @

Define vessel inventary filter

= Pressure Vessel Inventory Reports ['5_(| Equipment 1D |<ALL} j @ | J
— Class |<aLL> - w =
Inventory l Details] Inspections ] Test Pnintsl Graphs ] Tasks] Nutes] Custum] Lo ||<ALL>

hanufacturer | <ALL=

System |<ALL>

- Functional LocationfOther Infarmation
Pressure Vessel Inventory - Grouped By Class PSM |‘A|-|—’

Ledleflelle

Fressure Wessel Inventory - Grouped By Location Fressure |=: j psig
Age |== j YIS
Capacity |=: j | |
Attributes Area Supevisor Andy Bussey ~
Color Green b
Cata Status In progress v
Note that the unfiltered report Clear Filter ‘ Frint | Preview |

requires 51 pages.

= Pressure Vessel Inventory Report : |
O e ®@fmnz | 4 e & Bach € Foriad
N N R R - R R SRR R

T k- ) i B o 0 = T ) i 30

EE@EHN@M
|

Pressure Vessel Inventory

Pressure  Temperature Age
{psig) {°F) {wrs) MNormal Capa

Ir 300 9
10 254 kil
78 230 47
65 230 47

Equipment ID Equipment Name Equipment Location Class

10100 Tower, Light Ends a1
1D-101 Tower, Light Ends 821
10-1034 Tower, Heawy Ends a1
10-103B Tower, Heawy Ends 821
1D-103C Tower, Heawy Ends 821
10-1044 Heawy Ends Tower a1
10-104B Heawy Ends Tower 821

10-109 Wingtack Feed Preparation 821
Towwer

84 300 12
84 300 12
86 300 12

B3 RJ B3 RO ORI ORI ORI RO

-
s
L_GDLQ@@LQQIQ
4




32

- Pressure Vessel Inventory Report Filter

X

Ciefine vessel inventory filter

EquiprmentID |<ALL= | o =]

Glass |<ALL | o =

Location |<ALL> j

Wanufacturar |<A|_L> j

System |<ALL> -

PSH |<ALL> =

FPressure |>= j 150 psig

Age = x| [ 15

Capacity |=: j | |

Attributes Area Supervisor Andy Bussey »~
Area Supervisor Mark Davis n
BMP “

CIearFiIter| Print ‘ Preview |

= Pressure Yessel Inventory Report

The unfiltered query in the example on the previous page produced a
report of all the pressure vessels entered in the database and
required 51 pages.

The filter on the left is set to select only those vessels that have a
design pressure of 150 psig or more and are 25 or more years old.
The resulting report shown below gives the reader the desired
information and requires only 6 pages.

|_—a = l,',-'z}gErint... m] %

1

Equipment 1D

5 10-206
s 10-207
i 10-209
5 10-303
z T1E-101A
i 1E-101B
5 1E-101C
# T1E-102A
1F-107H

2 fo g

EE| ez~ 4 e

Pressure Vessel Inventory
Pressure >=150 and Age >=25

Equipment Name

Toweer, Solvent Cleanrup
Tower, Solvent Wash

Toweer, 10-201 OH Wash
Column, TRAY 22 \Water\as
Rehoiler, Light Ends SE
Rehoiler, Light EndsMNE
Rebaoiler, Light Ends My
Preheater, Feed

Prehrater Fred

Equipment Location

an
a1
a1
a1
821
an
a1
821
Bl

Class

SO kDR BRI ORI RX BRI ORI RO

Pressure  Temperature Age

(psig)

150
150
150
292
175
175
175
150
1480

(°F} vrs)
a00 4
500 4
500 1
160 47
L1k a3
L1k el
415 e}
250 a2
il e

Normal Capa

I;E:m:@m:@@
4

Inventory reports also can be accessed from
the Equipment List form by right clicking on
any piece of equipment, as shown on the
right. There are no filtering capabilities with
this method; however, the equipment can be

sorted by class or location.

== Tank Equipment List - 01-2899 Ethylene Glycol Storage

Find |

~| |# eyiD

" By hName

Equipment ID

|Name

|Location

|Ps

*

Kerasene Starage

White Liguor Storage
Anhydrous Ammaonia
White Liguor Storage
Fuel Qil Starage Tank

Record: 14 1 of6 kMl

General Infarmation
Inspections

Grids

Motes

Tasks

Delete Record

Duplicate Equipment:
Toggle Group By

Move bo Facility...  »
Zorwert ko, »
Zuk

Copy

Paste

Inventory »

Details k

O

b Ethylene Glycol Starape

33-9903
62-0430
AA-040801
EHM-08
HCS 80-003

nojojojd

Standard
Grouped by Class
Grouped by 0




Details

A Details report allows one of three levels of information for one or more
pieces of equipment. The report also allows the user to print all the Images
associated with the equipment.

= Pressure Vessel Details Reports

Inventary  Details |Inspecti0ns | TestPnints' Graphs I Tasksl Nutes' Custuml

(%)

Repott Name »

omplete D

Pressure Vessel Component Details

Fressure Wessel Details

Preview

= Pressure Vessel Complete Details Report

“r. Pressure Vessel Complete Details Report Filter

" Show all pressure vessels

" Show selected pressure vessels

14-H<-0023 Carbon Manoxide Chiller
jeliln] #3 Deaeratar

A-T23 Amine Contactor

k-6 Reactor

T-1 tower Deethanizer

Color

Show pressure vessels with selected attributes

[RlE3

Green

Data Status

In progress Er

¥ Include Images Clear

Print | Preview I

@ B[S D aDBlQam: @@ | @ Back © Fon
|_! B = 1 -_'I"'_-i"'I"'2"'_I--- A an dan A Fae alan g lan e aiad - fiad aan gpan akan

b R | 4

Pressure Vessel Complete Details
Area Supervisor:Andy Bussey

A-723 Amine Contactor

General Inform ation

il Location Areal’d Design Code ASME Sect VIl Div. 1
Functional L ocation Date Constructed 037221991

2 System Serial Number 2ZEE097-01

? Class P2 National Board # G6225
PSM Stamped Yes

s Mamfacturer Cahaba Fabrication Co. Retirement /2512035

i P&ID Hydro Test Pressure

- Content Aming Design Pressure a00 psig

? Configuration Round, Yertical Design Temperature 200 °F
Diameter Type Inside Minimum Pressure psig

- Minimum Temperature °F

] Feet Inch Fluid State

; Height it} 4.00 Radiograph Full

- Length 1] 0.00 Heat Treatment O
Diameter 3] .00 Insulation O

o] Mormal Capacity 1,200.00 cubic ft Gaskets

- Lined Support Type Steel Skirt

: Jacketed Other Information Safe Side of Wall

Details reports also can be accessed from the Equipment List form by right clicking
on the desired piece of equipment and selecting one of the three available reports.
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= Pressure Vessel Inspections Reports ['5__(|

Inventnr\r] Details  Inspections lTestPoints] Graphs ] Tasks] Notes] Custom]

Report Name |
FPressure Vessel Inspection Checklist

Fressure Wessel Inspection Checklist Code Summary

Fressure Yessel Inspection Checklist History

Fressure Vessel Inspection Cost History Detail

Fressure Yessel Inspection Cost History Summary

Fressure Yessel Inspection Cost History Summary - Grouped By Inspection Co...
Fressure Vessel Inspection Dates - Grouped By Class

Fressure Yessel Inspection Dates - Grouped By Location

Fressure Vessel Inspection Details
P urt hn

Fressure Yessel Inspection Details With Thickness Summary
Fressure Wessel Inspection Histore
Fressure Vessel Inspection Histary - Grouped By Inspectar

Freview

Inspections

There are more Inspections reports than any other type. On this page
and the next are a couple of the most commonly used, but all are
useful. (Take a look at the Inspection Checklist and Inspection History
reports as well.)

=% Pressure Vessel Inspection Details with Critical TMLs Report Filter

" Show inspection details for all equipment

* Show inspection details for selected equipment on last inspection date

14-H¥-0023 Carbon Monoxide Chi... |~
300 #3 Deaerator

A-T723 Amine Contactar

k-6 Reactar “

" Show inspection details for selected equipment on selected inspection dates

14-Hx-0023 Carhon Monoxide . | A | [0615/1996 ‘Waverly Hall Testing...
300 #3 Deaerator 031718498 Shelby County Indus...
A-T23 Amine Contactar -
k-6 Reactar v

The Inspection Details with Critical TMLs

is

available for tanks and piping as well as pressure
vessels. It gives the reader a comprehensive look at
the inspection summary and the most critical TMLs
(those with the shortest time to TMin.)

Images can be printed with the report as well.

" Show inspection details in range hetween

| 1o |

[

" Show inspection details far inspection dates hetween |

|

I

" Show inspection details far tanks with selected attributes

Area Supervisar Andy Bussey »
Calaor Green B
Data Status In progress v

Clear

Frint | Preview |

" TMS 5.1 (local):tms51ClientSample - Sample Plant, TRT - [Pressure Vessel Inspection Details with Critical TMLs Report]

Equipment Lists Reporks Mizards Options ‘Window Help — | e
B
LEEQE"N@MC'B Q(ﬂmﬂz - ;r\'@ 1/2 @Eack J

Pressure Vessel Inspection Details with Critical TMLs

- 300 #3 Deaerator

1

) Inspection Date 0471972008 Inspection Company Shelby County Industrial Services
- Inspection Category Recertification Report Number 3342

) Condition Acceptable P. 0. Number SCl4453

é Inspection Type Thickness External Internal

Inspection Summary
Visual Examination

External Wisual Examination: Generally good condition with the following exceptions:

1. A 17" longtear in theinsulationwas noted on the west head. Repair as normal maintenance.
2. mModergte to severe corrogion onthe saddles.

= InternalVisual Examination: Thereis anareaof erosion’ corrosion onthe north side of the middle shell course below
the supply inlet. (See attached photograph as well as thickness measurement grids.)




The Inspection Dates report is available for all types of
equipment. In this example, the report shows internal

Inventory] Details  Inspections ]TestPnints] Graphs ] Tasks] Nutes] Custum]

Report Narmne |
Pressure VYessel Inspection Checklist

3 Pressure Yessel Inspection Checklist Code Summary
= Pressure Vessel Inspection Dates - Grouped By Location Report Filter rg| Fressure Wessel Inspection Checklist History

Fressure Wessel Inspection Cost History Detail

Pressure Vessel Inspection Cost History Summary

© Show all inspections due within the next E Months Pressure Wessel Inspection Cost History Summary - Grouped By Inspection Co..
Pressure Wessel Inspection Dates - Grouped By Class
: ur In an D ped By ion
Fressure Wessel Inspection Details

Pressure Vessel Inspection Details with Critical TMLs
Pressure Wessel Inspection Details With Thickness Summary
Pressure Wessel Inspection History

Pressure Wessel Inspection History - Grouped By Inspectar

" Show all inspections

& Show all inspections due between [11/20/2008  ~|and|[/m200 ~|

¥ Include Past Due Inspections

Equipment |<ALL> j to |

Lefled

Class |=ALL= v o
Locatioh |<ALL= j m
Inspection Type |<ALL= j -
PEM |<ALL> =]

Fressure B =

Temperature = =[] -F Note: A report for all upcoming inspection dates for all

types equipment can be set up by selecting Options /

Age == - YIS . ) .
System Options from the main menu, then clicking on
Cepauy - H the 'Inspection’ tab.
Aftributes Area Supervisar Andy Bussey -
Golor Green The report may be set to automatically open on startup
Data Status In progress v of TMS. It also can be viewed by clicking on Reports
from the main menu and selecting 'Scheduled
Clear Filter Brint ‘ ’Wl Equipment Inspection' from the list.

= Pressure Vessel Inspection Dates - Grouped By Location Report

B E S [ A D@ @ ooz = | w1 Q Bk & Fomwad
:_---I"'1"'I"'Z"'I"'3"'I"'4"'I"'5"'I"'ﬁ"'I'"?"'I"'S"'I"'Q"'_j
i Pressure Vessel Inspection Dates - Grouped By Location
i Inspections due between 11/20/2008 and 1/31/2010, including past due items and Inspection Type: Internal
H PowerHouse
Internal

= Inspection Last Mext

Eqii t Expuif t Interval Inspection Inspection
z D Name Class PSM vr me Date Due Date
? 300 #3 Deaeratar High Risk O il G 0411 9/08 10M9/09

Process Area

i Internal
é Inspection Last Next
z Equil t Edqui t Interval Inspection Inspection

(1] Name Class PSM vr mo Date Due Date
] 14-H=-0023 CarbonManoxide Chiller By 10 0317599 031709

A-T23 Amine Contactar P2 12023109 =
: T-1 tower Deethanizer P2 O a 02124003 02124i08  PastDue
# .
- Reaction 2
. Internal
] Inspection Last Hext
- Exui ' Equif ' Interval Inspection Inspection
f D Name Class PSM W mo Date Due Date

k-6 Reactor [ | 5 10429/04 10/29/09
< | E




Test Points

The Test Points tab allows the user to choose either 'Test Points'
or 'Test Points Details' reports. Each type can be extremely
| helpful (and save lots of time, especially if you have a large
number of TMLs to analyze.)

=, Test Point Filter

X

Equiprrient |52-0430 Wihite Liguor Storage -
Grid |shell 1 ~|
Grid Type |Thickness Readings j

Ingpection Date | 04/082002 A

X

. Test Point Filter
[ Print Thickness Readings in Color

¥ Highlight Thickness Readings |Below || 0.3 () Eguipment |2-0430 wihite Liguor Storage
Grid |shell 1

Leflefle

Grid Type |§*I'hickness Feadings

Test Foint Mames
Thi adings
Coarrogion Rate
Years To Thin
Loss of Metal
Ratio of Thickness to Tmin

Print ‘

Inspection Date

You can view TML thickness or any of the other

options shown in the Grid Type drop down list shown [~ Print Thickness Readings in Color

in the filter form to the right. W Highlight Thickness Readings [Below  ~| [ 032 in)
Values above or below a specified value can be - -
printed in a different color or highlighted (as shown in Frint ‘ Freview |

the example below.)

"= Shell'T Thickness Measurements - 04J08/2002c:62-0430 White Liquor Storage Report

& B S D s O@ @@z ]| a4 [ e
j_---l"']"'I"'2"'I"'3'"I'"4"'I"'5"'I"'ﬁ'"I'"?"'I"'S"'I"'Q"'I"'].T

e Shell 1 Thickness Measurements - 04/08/2002
y 62-0430 White Liquor Storage

] 0 B D & 0 B W W BN W B0 W B M 0 B M0 A !/ B MW
f 8" -Ring 1 0294 ‘D268 0272 0273 0286 028 0277 0263 027 0268 (0266 0268 (267 0263 027 0284 029 0285 Y 0EEE . 0AEET 0307
7" -Ring 1 0304 0289 037E 028 0302 0289 09T 026 6 0279 02 281 0264 0270 | D2eE 0269 | 0a7E 0329 033 -
3 &' - Ring 1 0316 0315 033 0306 03T 0316 0302 S 0317 002 G 032 032
: 5 Ring 1 0350 0335 0350 033 0344 0343 0313 00354 02800 033 0348 0320 0373 0359
: 4 -Ring 1 0393 0354 D365 0361 0363 0359 0360 G4 0Z6T 0519 0381 0366 033 0375 0370
. 3'-Ring 1 0385 0365 0383 03M 0383 0394 0362 0351 0331 0362 0380 0390 0352 0334 0376
¥ 2" Ring 1 0408 0364 0402 0383 039 0406 0389 0383 0370 0384 0410 0412 0373 0403 0402
= 1" - Ring 1 0432 0.428 0424 0420 048 0428 0.407 0422 0412 0436 0421 0411 0412 0428 042
: 0" - Ring 1 0427 0.430 0429 0423 0431 0434 0.405 0433 0428 0432 047 0420 0430 0452 0449
3




Graphs = Tank Graphs Reports

The Graphs tab allows the user to choose any of four thickness

X

Inventory] Details] Inspections ] Test Points  Graphs ]Tasks] Nutes] Custum]

graphs. Repart Mame
Tank Graph - Line
Note: The Settlement Graph is available only for tanks. Tank Graph - Line History
Tank Graph - Settlement

Tank Graph -

- Surface

Test Point Histary

. Group Surface Graph Filter

Equipment  |62-0430 ‘White Liguor Storage ~ |
Grid Mame

Inspection Date | 0450872002 -

Freview

Preview

Shell 1 Surface Graph

62-0430 White Liquor Storage dated 04/08/2002

78"

30

60

90
120
150
180
210
240
270
300

Mote: Thickness Readings are in unitsofinches.

330

W04390.48

m03980.439
00.3570.398
00.3160.357
002750.316
m02340.275
W0.1930.234

Sample Plant
TRT

Page 1 of 1

1M 3720097:32:04 PM
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Tasks = Pressure Vessel Tasks Reports

Inventory] Details] Inspections ] TestPnints] Graphs

1. Select the Tasks tab. Report Name
Pressure Yessel Task Cost History Detail
2. Select the report title and click 'Preview' to open the Report Preseure Vessel Task Cost History Summary
Filter shown below. Pressure Wessel Task Cost History Summary - Grouped By System
Pressure Vessel Task Dates
3. Using the drop down lists, select "14-HX-0023" to "14-HX-0023" Pressure Vessel Task Dates Detalls

and press 'Preview' to view the report shown below right. HiEEN N

Preview

X

* Vessel Task Dates Details Report Filter

Define pressure vessel task dates details filter helow

EquipmentID  [14-Hx-0023 ~| to |14-H¢0023 ~|

Date Due | j to | J

Twpe |<A|_|_> j

Location <AL [ Pressure Vessel Task Dates Details

Assigned |<f-‘~|—|—> j

<all> -

Contecy | M 14-HX-0023 Carbon Monoxide Chiller
Type Repair
Date Due 0172572004 Order Number

Clear Filter Print Date Completed Assigned MathanWilliams

Location ProcessArea Contractor =Mot Specified=
Description

Replace corroded foundation bolts.

Type Signage

Date Due 042572009 Order Number

Date Completed Assigned Robert Benjamin
Location ProcessArea Contractor =Nat Specified=
Description

Flace hazardous waming sighs as reguired by OSHA before nest turnaround

Type Eddy Current Test

Date Due 09r16/2009 Order Number

Date Completed Assigned Thomas Mewtan

Location FProcessArea Contractor Waverly Hall Inspection Cornpany
Description

Use anew generation Eddy Current system thatwill store all testinformation on a CD or DVD. Electronic testresults to be
delivered alongwith awritten summarywithin 2 days after completion oftesting

GamplePlant Fane 1 of 1 117412008 4:31:04 PM
TRT




= Pressure Vessel Notes Reports

Inventonr] Details] Inspections ] Test F'Uints] Graphs ] Tasks

Report Name

Pressure Wessel Motes Histary

Preview

Notes History

Note that this report can be searched by key word

= Vessel Notes History Report Filter

X

Equipment | 300 ADB Metric

~| to [300ADB Metric ¥

Date | j to | J
Subject |Safety Direchive j
Sub Heading |<ﬁLL> j
Keyword | |

[ Show one note per page

Pressure Vessel Notes History
Equipment ID: 300 ADB Metric and Subject: Safety Directive

300 ADB Metric Deaerator
Date 01/08/2009
Subject Safety Directive

PERMAMENT SAFETY DIRECTIVE
DATE: JANUIARY 02, 2009

TO: ALL PLANT MANAGERS, SAFETY MANAGERS,

MAINTEMNANCE EMGINEERS
FROM: CORPORATE COUNSEL

SUBJECT: ETORAGE TAMKAMD PRESSURE WVESSEL COMFINED SPACE ENTRY

In no case shall any outsidevendar be allowed to enter a storage tank, pressurevessel ar any otherenclosurewhich has
heen designated a "confined space” under O5HA regulations for any purpose unless he or she can presentwritten
documentation of completion of Confined Space Entry training within the previous B months. This documentation may be
from an outside agency onthe Company's approved list, from the plant Safety Director or from theVendor's chief safety
officer. Any failureto followthis policywill resultin the suspension ofthe Company employee autharizing such entry.

Sub Heading

Clear Filter

Frint ‘ Preview |

Sarmple Plant Page
TRT

1

of

171302009 6:10:06 P
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5 SETTING UP NEW FIXED EQUIPMENT

== Pressure Vessel Equipment List

1. Click on the Equipment menu. Find | -] |#eyip £ ByMame
2. Select 'Pressure Vessels' to open the Pressure Equipment ID Location 2
Vessel Equipment List 7 |0917T1-ANE .
14-Hx-0023 Carbon Monoxide Chiller Process Area vl
3. Click on the ‘New Record Line’ and enter the following BET #3 Deaerator Power House O
values: | [300DB Metric  |Deaeratar Power House O
- [a723 Amine Contactor Area 17 vl
Equipment ID “091771-ANB” ke Reactar Reaction 2 |
Name. “Deaerator” _T—1 tower Deethanizer 158 plant O W
Location “Power House” (Use the Qrop [Record: 14 «[[ ofe » [pifpk
down list or just start typing.)

4. Press 'Enter’

5. Right click on the new record and select 'General
Information.’

& General Information - 091771-ANB Deaerator,

Equipment ID 091771-AMB PSM r
Mame Deaerator Class
Locatian Power House - Stamped Mo - 6.
System hd Design Code hd
Content Description »| Date Constructed | S -
Manufacturer =MNot Specified= - Retirement I -
FEID Functional Location
Serial Number Other Information
Mational Board # TEMA Designation
Attributes ] File Links Images ] 7
Structure & Use l Components ] Tube Bundle ] Inspection Schedule Related Equip ] ’
Heat Exchanger r Minimum Temperature % °F
Configuration |R0und,VenicaI j Hydro Test Pressure %
Diameter Type Outside hd Fluid State =
Height 04 | .00-3{in.  Radiograph M 8.
Length — i —{in. Heat Treatment I
Diameter =l 00-Hin.  Insulation I
Marmal Capacity -2 |oallons 'l Gaskets -
Design Pressure % nsig Support Type hd
Design Temperature % °F Lined
Minirmum Pressure % psig Jacketed

TMS 5.1 (local):tms51ClientSample - Sample Mill, TRT

Equipment  Lists

8. From the main menu, click on 'Reports' then select 'Pressure
Vessels'.

9. Onthe Pressure Vessel Reports form, select the 'Details' tab,
then click on "Pressure Vessel Complete Details".

10. Press the 'Preview' button to open the Pressure Vessel I:>
Complete Details Report Filter form. Click on the 'Show
selected pressure vessels' radio button, select "091771-ANB"
and press 'Preview' to check your work.

The report should look just like the one on the facing page.
NOTE: You can also view the report by right clicking on

'091771-ANB' on the Pressure Vessel Equipment List , then
selecting 'Reports' / 'Details' /'Complete’.

Fill in the information from the "Pressure
Vessel Complete Details" report shown on
the facing page.

Note: Once you have entered information on
the top part of the General Information

form and the Structure & Use subform,
click on the Components tab.

Enter the information for each component in
the order shown on the report. (Note that for
each new line, the Type, Materials
Specifications and Original Thk will autofill
with information from the last line entered.)

Open the Components Details form for
each of the components by right - clicking or
double clicking on the line. Enter a joint
efficiency of 1.0 for each head component
and 0.85 for each shell component.

BEIES

Wizards Options  Window Help

Tanks
Piping
Pressure Relief Devices

Yalves

Punps

Electric Mataors

Instruments & Conkrols
Emergency Shukdown Swstem
Cther Equipment

Thickness Ewaluation
Scheduled Equipment Inspection
Inspected Equipment

General Mokes Hiskory
General Mokes Hiskary - Grouped By Subject

General Reports
Risk Based Inspection (REI) Reports

Report Packages




Pressure Vessel Complete

091771-ANB Dearator

Location

PowerHouse

General Inform ation

Design Code

Details

ASME Sect VI, Div. 1

Functional Location Date Constructed 120231997
System Serial Humber
Class High Risk Mational Board # 71
PSM J Stamped Tes
Manufacturer Addizon Fabricators Retirement
P&ID Hyidro Test Pressure 100 psin
Content Feedyvater Design Pressure Fis) psig
Configuration Round, Horizantal Design Temperature 292 °F
Diameter Type Inside Minimum Pressure Psig
Minimum Temperature “F
Feet Inch Fluid State Licyuid
Height 0 0.0a Radiocgraph Spot
Length 20 0.00 Heat Treatment
Diameter 12 0.00 Insulatien
Normal Capacity 24,000.00 gallons Gaskets Composite
Lined ] Support Type Steel Saddle
Jacketed Mo Other Information
Inspection Schedule
Last Inspection Inspection Next Inspection
Date Interval Date
Thickness 10%ears Months
External %ears Months
Internal 10%ears Months
Vessel Components
COrig. Min.
Material Diameter Thk. ThE.
Hame Type Specifications {ft) {in) {in} {in}
E. Head Hemispherical Head SA-516-TO, 1994 12.0 n.o0a 0.374 0.154
Shell1 Cylindrical Shell SA-516-T0, 1995 11.0  0.000 0.a00 0.334
Shell 2 Cylindrical Shell SA-516-T0, 1995 12.0  0.000 0.a00 0.364
Shell 3 Cylindrical Shell SA-516-T0, 1995 12.0  0.000 0.a00 0.364
Wi, Head Hemispherical Head SA-516-T0O, 1994 12.0 n.o0a 0.374 0154
Sample Plant Page af 1 13102009 4:16:13 P
TRT
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Setting up Test Point Grids

Ml Grid List - 091771-ANB Deaerator M=

Grid Mame Description
1. Select 'Pressure Vessels' from the Equipment
menu to open the Pressure Vessel Equipment
List.
2. Click on "091771-ANB" and right click to open
the RCM.
3. Click on 'Grids' to the Grid List form.
4. Right click on the Grid List form and select _
'Create Grid'. o [T oo [ 11
[E Test Point Setup Wizard 3l 4. Onthe Test Point Setup Wizard , select the first option button
'‘Create Test Point Labels Manually'
Enter a Grid Mame and select method for test point
setup helow 5. In the Grid Name field, enter “Heads & Shell” and click 'Next'
Grid Mame  [Heads & Shell |
© Create test point labels manually Note: Try to keep grid names short, about 12 characters max.
Thiizaze ceoato (" Create test point labels from spreadsheet :
G [E Test Point Setup Wizard rg|
cu
¥ i Select the format far calumns belaw 3 B
-\ ' 6. Select the first option button 'Enter number of columns'
i- Colurn Format 7. Enter “4” and click 'Next'

& Enter humhber of calumns

This wizard creates a

tes )
U [E Test Paint Setup Wizard rg|
Ve
SIS RIS O (TS 8. Select the first option button 'Enter number of rows'
IR (FOmeL 9. Enter “21” and click 'Next'
f« Enter number of rows al =
This wizard creates a
tes . . = :
M [E Test Point Setup Wizard rg|
R Select the format of the colurmn labels below
\ f+ Label columns automatically [ Justify number 10. Select the first option button
) Start numbering with
and increase by 11. Enter “0” and “90” and click ‘Next'
Thigwizard creates & hizlude Prefis -
il [ Test Point Setup Wizard FS_<|
= | =1 12. Select the first option button
Ve
[ R Select the format of the row labels below
\ + Label rows automatically [~ Justify numbear 13. Enter “1” and “1".
] Start numbering with 1 5 , .
) 14. Check the 'Include Prefix' check box and
and increase by enter "TML-"
This wizard creates a W Include Prefix ThiL-
test paints grid for the - 3 15. Press 'Tab' to look at the sample row labels
current Pressure i on the form
E vessel. ™ Lahel rows manually '
Sample . .
16. Click 'Finish'
Rawe Label L
ThL-1 B
THL-2 - -
THL-3 TMS 5.1 - Two Rivers Technologies @
Thil -4 b =
< | > \l‘) Test Paint Names table created successfully.
Please selectthe row label format for the grid.
Cancel ‘ =Back ‘ | Einish ‘ i
17. Click 'OK'




Assign Components to Grids
M Grid List - 091771-ANB Deaerator,

1. Right click (or double click) on "Heads & Shell" Wiz Grid v
on the Grid List form to open the Test Point
Grid Details form.

Create Grid
Celete Grid
Edit Grid Headings

Cuk

Copy
Paste
Recard: 14 1 of1 ]
2l Grid Details - 091771-ANB| Deaerator
Mame Heads & Shell
S 2. :jn the I'Componen:{' field forzTMI(_j-l, typg or choose “E. Head” from the drop
own list. Repeat for TML-2 and TML-3.
Thin E Qtiginal Thickness E P
Number of Columns Number of Rows 3. For TML-4 through TML-8, choose "Shell 1".
Use component original thickness and Tmin for grid scale W
Componentl Descnmmnl 4. For TML-9 through TML-13, choose "Shell 2".
Row Label |Cnmn0nent |“ 5. For TML-14 through TML-18, choose "Shell 3".
THIL-1 E. Head
ThiL-2 E. Head 6. For TML-19 through TML-21, choose "W. Head".
THL-3 E. Head
e SUEll 7. Check the box 'Use component original thickness and Tmin for grid scale'
TML-5 iShell 1 R [
Ediiead J 8. Click ‘Lock.
shel
Shell 2 | ) ) ) )
Shell 2 NOTE: For an alternative and sometimes quicker way to assign
1. Head components, see the Short Cuts section of this Tutorial.

Comments on setting up Grids

General layout

Always keep in mind that for circular pieces of equipment (almost everything), a grid "column™ may be thought of as a line
perpendicular to the circumference of the equipment (or of a component) and a "row" as a line parallel to the circumference. It does

not matter if the piece of equipment has a horizontal or a vertical orientation.

Be consistent in setting up grids. Think about how your thickness measurement locations will be laid out and design grids accordingly.
It is best to have some written guidelines for grid configuration and naming conventions. Here are some suggestions:

*  Typical grid layouts — Single column or 2 dimensional grid.

*  Column names — Examples are degrees, compass headings, Top, Btm, clock position, etc.

* Row names — Sequential numbers (with or without prefix and/or suffix) or distances.

How many grids per piece of equipment or piping?

Although TMS 5.1 allows the user to set up any number of grids per piece of equipment, in general, the fewer the better. For
example, In the example just completed, the grid "Heads & Shell" covers the main structure of the vessel, rather than creating 5
separate grids for "E. Head", "Shell 1", etc. For additional components, such as nozzles, another grid could be created.

Why assign components to the grids?

Assigning components to the grid tells the program what values to use for each row. For example, when TMS is calculating
Retirement date for a piece of equipment, it uses the Tmin governing value for each component. In addition, assigning components
makes it easy to find the test point locations on the various thickness reports and graphs.

Make grid, component, row and column names as short as possible.

The grid reports in TMS 5.1 are designed to get as much useful data on a page as possible while still being easy to read. As a result,
the combined row names and assigned component names are limited to a total of about 14 characters.
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Inspection Summaries - Fixed equipment

Close all forms except the Pressure Vessel
Equipment List .

Right click on "091771-ANB" and select
'Inspections'.

On the Inspection List form New Record, click on
the down arrow in the 'Inspection Date' field and

Inspection List - 091771-ANB Deaerator,

Thickness External

Inspection Date Inspection Company
7 Shelby County Industrial Servic «

Internal

Recard: af 0 L

select today's date on the calendar. Then type in

"Shelby County Industrial Services" in the
'Inspection Company' field.

Check the 'Thickness' and 'Internal' check boxes,

and press 'Enter".

Inspection List - 091771-ANB Deaerator

EEX

Inspection Date |Inspecti0n Company

| Thickness |

External | Internal | 5.

*

m Shelby County Industrial Service: «

Recard: 14 1 of1

Iy

Reports 4
Delete Record

Zut

Copy
Paste

O

O 0

Descriptive summary - The Summary ’ sub-form
is used to enter descriptive text. You can easily
customize this section by developing specific
label names and standard paragraphs for
inspection reports. Each ‘Description’ field can
be as long as needed.

6.

The ‘Summary’ tab will be selected when
the 'Inspection Summary' form opens. (If
not or if you changed it, click on it now.)

Place the cursor on the 'Label Name'’ field
in the New Record line.

Click on the down arrow and open the drop
down list, then select or enter “NDE”.

Press 'Enter'.

M Standard Inspection Summary Description

Right click on the line you entered and select
'Inspection Summary' (or double-click) to
open the Inspection Summary form.

| Inspection Summary - 0917 71-ANB Deaerator,

Inspection Cormpany |ShelbyCuunwlndustriaj

Report Mumber |

Inspection Date 07i07r2008

v | ReportDate _

Inspection Category

v | Report Submitted By

F. 0. Mumber Checklist Template &
Condition v | Code: Loy Ang
Inspection Type: Thickness External [ Internal ~

Summary ]Qrids | Equipment | Persannel | Documents | Time & Cost | Images |

X

et Lakel Mame
MDE|

Inspection Summary

Other

Personnel
Recammendations
Recommended Repairs

Description
ﬂ—

.3

X

UT thickness readings were taken on the heads and all shell courses every 890
degrees at one foot intervals.

11.

12.

|De|ete||4 Jaorr [ ]m] wew |

ARply

10. Click on the ‘Description’ field on the line you just entered,
then double click to open the Standard Inspection Summary
Description form shown to the left.

Use the navigation button (right arrow) to move to the 3rd
description.

Click 'Apply' to enter the standard description shown, then
click 'Close'.




| Inspection Summary - 091771-ANB Deaerator

Inspection Company | Shelby County Industtia | Report Number

Inspection Date 07/07/2008 ~| Report Date i -
Inspection Categary T | Report Submitted By

F. 0. Mumher Checklist Template ~
Condition | j Code: Loy I:I Aoy I:I
Inspection Type: Thickness W External [ Internal i~

Summary ]Qrids ] Equipment] Personnel ] Diocuments ] Time &Qost] Images ]

Order Lakel Marme Description
Training | . . .
| 13. Click on the new record line again and type

1 KDE LIT thickness readings were taken on the floor, roof and all shell in “Training" in the ‘Label Name' field.

14. Press 'Enter'.

15. Place the cursor on the ‘Description’ field
on the line you just entered and write your
own description.

| Inspection Summary - 091771-ANB Deaerator

Inspection Corpany | Shelby County Industria «|  Report Number

Inspection Date 07i0712008 ~| ReportDate i z
Inspection Categary ~| Report Submitted By

F. 0. Numher Checklist Template | =
Candition | codge: tow [ | aa| |
Inspection Type: Thickness External [ Internal v

Summary lgrids ] Eguipment | Personnel ] Documents | Time &Qost] Images ]

Orcer |Label Matme |Descriptic-n |

LT thickness readings were taken on the floor, roof and all shell

This is a wonderful training class and | am learning a lot.

Save Record

16. If you need more room to see what you're
typing or want to make changes, right click
on the ‘Description’ field and select 'Zoom
Field' to open the Zoom form shown below.

Delete Record

Zoom Field
17. Whel:] you Iare finished with the Zoom form, Create Critical Recommendation Task Due... »
click 'Save'. o
Copy
Paste

1 Zoom rg|

If this training class has been helpful so far, please
comment an whatyou like best Alsa please point out any
issues that could have been hetter,

Cancel ‘ Save |
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Grids
The Grids sub-form is used to enter

thickness measurements for the
selected inspection date.

1. Select the ‘Grids’ tab.

2. Open the drop down list in the ‘Grid Name’
field and select “Heads & Shell” .

Note: The ‘Grid Date’ always defaults to the
same date as the inspection date.

3. Press ‘Enter’.
4. Double click or right click on the “Heads &

Shell” record to open the ‘Thickness
Measurements’ grid form.

Inspection Company
Inspection Date
Inspection Categary
P. 0. Number
Condition

Inspection Type:

Summary Grids lEquipment] Personnel ] Diocuments ] Time &Qost] 1mages|

| Inspection Summary - 091771-ANB Deaerator

Shelby County Industria ~

Report Number

070772008 v

Repott Date i -

¥ | Report Submitted By

Checklist Template

Code:

] o[ Jml ]

Thickness W

Eutarnal [ Intarnal v

Giricd Mame

Date

AMB Deaerator fo 008

|o g0 [120  [z7;0 |

>

[[TML1-E Head |
ML 2 - E. Head

THIL-3 - E. Head

THL-4 - Shell 1

TML-5- Shell 1

THL-6- Shell 1

TML-7 - Shell 1

TML-8- Shell 1

THIL-G - Shell 2

TML-10- Shell 2

ThL-11-Shell 2
Thil 177 - Chall 7

| €

5. Click on one of the blank fields on the grid form,
right click to view the drop down menu.

6. Select ‘Import Test Points from File’ to open the
Import Test Point Thickness Readings Wizard.

Note that the grid is empty.
Thickness measurement data can be entered in three ways:
First, by typing the measurements directly into the grid.

Second, by importing the readings from an existing Excel or
Lotus spreadsheet file, or from a data logger file.

NOTE: (TMS 5.1 imports from Panametrics 36DL Plus and
37 DL Plus files, and from Krautkramer-Branson DMS and
DMS 2 files. )

Third, by importing directly from one of the data loggers listed
above.

=l
| 0 a0 180|270 ~
THL-2- E. Head 1 S.urface Graph
TML-3- E Head Line Graph across Rows
. Line Graph down Colurins
then ThL-4 - Shell 1
TML-5 - Shall 1 Row Hist?ry Graph
TML-6i - Shell 1 ?'“t“;”_Hf:'?":’ GraGph X
THL-7 - Shell 1 est Point Histary Grapl L4
TML-2- Shell 1 Test Point Maotes
TML-9- Shell 2 Export Grid ko Excel
TML-10- Shell 2 Open Grid Repart
ThL-11 - Shell 2 - AT e ey e
mpott Test Points from File
il Este Sl el Data Logger Download & Impark b
Data Logger Upload




Load Test Point Thickness Measurement @

Select the ‘Data Logger File’ option on the Import
Test Point Thickness Readings Wizard

Click on the “open folder” icon and browse to the
location of the 36DL data logger file “091771SH.txt".
(If you are in a training class, browse to the
"Training' folder in the same location as TMS 5.1 —
typically My Documents\Two Rivers ).

Double click on the file name or click on it once and
then on the ‘Open’ button to select. Notice that the
complete file path is now displayed on the wizard
form.

10. Click ‘Next'.

Lack in: | ) 38D Files

5

My Recent

Documents
7
L&

Diesktop

=
= e
el =)

4 o I ;
! =l = .
| B 5 -

= @
£ o
=

My Metwork
Places

x| «@EckE-

File name: |05 771HS -~ gren |
Filess of type: |Text Files [* tat) L] Cancel

B Import Test Point Thickness Readings Wizard

Selectfile type y 3]
" Spreadshest Grid Lotus 1-2-3 W1
- Lotus 1-2-3 W3
Lotus 1-2-3 Wyld

-

" Sequential Spreadsheet
" Comma Delimited Text File

+ Data Logger File

Enterthe name of the data lagger file

CADocuments and Settings\AndyiWy Documents\Two Rivers\Export DL FiIesISﬁDj

=

Cancel |

B Import Test Point Thickness Readings Wizard

Selectthe type of fill table
" Test Point Name
f« Horizantal " Wertical i
Fill Pattern
i i - -

AlB|IC|D AlB|C|D AlB|IC|D AlB|C|D
1 1 1 1
2 | aee— 7 | - 2 | ool 2| ol ———
3 3 | =l 3 3 | e
4 4 4 4

84 readings have heen selected.
Cancel ‘ Einish ‘

12. Select 'Horizontal' and the first 'Fill Pattern'
option, then click ‘Finish'.

+ Import Test Point Thickness Readings Wizard

84 readings have been selected.

Select type of data logger

= Back ‘ Mext = |

Cancel

11. Select the '36 DL Plus’ option and click ‘Next.

IE Thickness Measurements - 091771-ANB' Dearator for, 2/2/2009

| o R A
ThML-1-E Head |0.286 |0.203 0276 0287 |
ThL-2- E. Head |0.297 |0.28 0292 |0.275
ThML-3-E. Head |0.301 |0.303 |0.292 |0.303
ThML-4-Shell1 |0.407 |0.401 |0.423 0408
ThML-5- Shell 1 |0.41 0404 (0406 (0412
TML-G-Shell1 |0.425 0403 0412 (0421
TML-T-Shell1 |0.402 (0429 0408 0417
THML-2-Shell1 |0.401 (0,429 (04289 0412
ThML-9-Shell2 |0.412 |04 0408 (0418
TML-10-Shell 2 |0.427 |0.425 0414 0407
ThL-11 - Shell 2 |0.4 0401|0428 04M
TML-12-Shell 2 |0.407 |0.428 041 0.424
ThML-13-Shell2 |0.401 |0.424 0423 |0.43 Z
TMS 5.1 - Two Rivers Technologies E|
\i{) Thickness measurements imported successfully!
13. Click 'OK'.

a7



Additional Inspection Data

The description and visual summary of the inspection are complete, and the thickness measurements have been imported into the
grid. There are five more tabular forms that are used to record data for this inspection.

It is unlikely that all seven tabular forms will be used for every inspection; however, you should be familiar with them.

For the exercises below, refer to the text and screens shown on pages 23 and 24.

Inspection Equipment and Inspection Personnel

Both the Inspection Equipment and Inspection Personnel sub-forms are populated using drop-down lists (except for the
'‘Comments' fields). The data for these lists must first be entered into the Inspection Equipment, Inspection Personnel and
Inspe ction Tasks forms, respectively.

‘" TMS 5.1 (local):tmsClientSamplelmperial - Sample Plant, TRT
Equipment BEEEN Reports  Wizards Options  Window  Help

Enter new inspection equipment [|Inspection Checkiists

£8Inspection Personnel
2 Inspection Tasks

1. Onthe Main Menu, select 'Lists'\'Inspection Equipment' to open the 7 R e
Test Equipment form.

i _Contractars

. . X Inspection Companies
2. Onthe new record line for each type equipment, enter the following £3Equipment ManuFacturers
information: 3¥PSY Critical Data

“ General Mates

'Risk Based Inspection (REL)

Model Manufacturer Serial Number
Test Equipment 37 DL Plus Panametrics TE 03-11789
Transducers 250-043-CR Krautkramer T 11020113
Calibration Blocks 118-540-310 Krautkramer T CB-12365

Add calibration dates and intervals of your choice.

Enter new inspection personnel

3. Onthe Main Menu, select 'Lists' / 'Inspection Personnel' to open the Inspection Personnel form.

4. Put your own name on the New Record line and press 'Enter'. Then double click on your name to enter information about
yourself.

Enter new inspection tasks

5. Onthe Main Menu, select 'Lists' / 'Inspection Tasks to open the Inspection Tasks form.
6. Add the task "Neutron Infusion" on the New Record line and press 'Enter'.

7. Open the inspection form for "091771-ANB" and select the equipment, personnel and task data you just created.

Documents, Time & Cost and Images

8. Click on the 'Documents' tab and link to a MS Word or other text document. Then open the file on the same form.
9. Click on the 'Time & Cost' tab and enter 8 man-hrs of time and a cost of $320.. Also add $75 for materials

10. Click on the 'Images' tab and link to a graphic file such as a .jpg or .tif file. Then open the file on the same form.



Using SmartChecklists on the Inspection Summary For m

C| Inspection Summary - 091771-ANB  Deaerator

Inspection Company | Shelby County Industria »| Report Numhber
Inspection Date 011002008 | ReportDate
Inspection Category T | Repor Submitted By
F. Q. Numher Checklist Template
Condition | j Code:

Inspection Type: Thickness v External [ Internal

Summary lgrids ] Equipment] Persannel ] Documents ] Time & Cost | Imag

AFI-510 External § Intern

AP 570-1 -
API 6702
API-510 Chechlist
A al

APF570 Checklist

Orclet |Label Maime |Description

AFI-970 Piping Inspectio
AFI-653

AFI-653 Checklist (1) A

2

Inspection Company
Inspection Date

Inspection Category

1. Select a checklist template from the
drop down list.

2. After the template is selected, right

click on the Checklist Template field,

then select 'Inspection Checklist'.

| Inspection Summary - 0917 71-ANB Deaerator

Shelby County Industria -

Repart Humber

01052009

| Report Date

¥ | Report Submitted By

F. 0. Mumber | | Checklist Template
Condition | -] code:
Inspection Type: Thickness |+ External [ Internal

Summany ]Qrids ] Equipment] Personnel ] Documents ] Time &Qost] Images ]

J

Delete Inspection Checklist

v

Preview Inspection Checklist

Ordler

|Label Name

|Description

# Checklist - AP1-510 External / Internal

Distortion.
Welds.
Body flanges.
Insulation.
| |[EXTERNAL HEADS

Unsatisfactory
RIS

Categary Item Code Condition Description  [Comments
NAMEPLATE /LABELING
N Mameplate condition. 3 Satisfactary
N MFPA diamond f HMIS label. 3 Satisfactary
" |FOUNDATION AND SUPPORTS
B Condition. 3 Satisfactory
B Anchar bolts. 3 Satisfactory
| |CONTAINMENT AREA
B Standing water. 2 Winar problems
N Drain valves secured. 3 Satisfactory
N Dehris or fire hazards. 3 Satisfactary
B Containment dike. 1 Linsatisfactory
" |[EXTERNAL SHELL
B Paint. 2 Minor problems
B Caorrasion. 2 Minor problems

3. Click on the 'Code' field for the appropriate

item, then select the Code / Condition
Description from the list.

Paint.
Corrogion.
Distortion.

49



Creating a new checklist

Checklists are most valuable when they reflect the way you do your work, so the user has the option to create as many custom
checklists as needed.

‘" TMS 5.1 (local):tmsClientSamplelmperial - Sample Plant, TRT
Equipment

Reporks  Wizards Options ‘Window Help

L8Inspection Personnel
Inspection Tasks
‘Inspection Equiprent

i _Contractors

Inspection Companies
L Equipment Manufacturers
Skpsy Critical Data

| General Mates
1. Onthe Main Menu, select Lists then ‘Inspection M Risk Based Inspection (RED)
Checklists’ to open the Checklist Wizard form.

2. On the Checklist Wizard form, select 'Add'.

3. Onthe Organize Checklist form, select the 'Add New’
button.

4. Enter checklist name and description and click ‘Next'.

Organize Checklist
Add Mew Checklist

(o Add Mew

" Add Mew from Existing J

MNew Checklist Mame Mew Checklist Description

Tank OutofService | [API 653 Tank Out-of Service |

Cancel = Back ‘ Mext = ‘

Organize Checklist

Checklist Editor

Or...| |Categ0r3r |Item |Instructi0n |
p |1 |l Category |

5. Type in the first item category label, "C.2.1 OVERVIEW" in
the available field. (Highlight the word "Category" and
replace it with the actual label.)

6. Press ‘Tab’ to move to the next line. Insart ‘ ‘ ‘ ‘ Codes

NOTE: The first line of a checklist always must be a
category_ Save ‘ Cancel ‘ = Back ‘ i Finish




7. Enter the categories and items from the information on page 52.

8. Enter a detailed description for each item if necessary. Occasionally click the 'Save' button.

Note: The ‘Instruction’ field is used to more completely describe an inspection item or to give detailed instructions. The instructions

can be viewed on the computer screen, on a handheld device or on a hard copy ’Instructions’ report as required.

After you have entered a few lines, the Organize Checklist form should look like the form below.

Note that the form can be resized by clicking and dragging on the form boundaries as well as on the column and row dividers.

To make a line into a
Category heading, just

— Checklist Editor

Organize Checklist

ar..

Category

Instruction

check the box in the
first column. T ~

Insert

Delete | Move Up | Move Dawn

C.2.1 OVERVIEW

a. Checkthattankis clean and safe for Check that the tank has been cleaned, is gas free, and safe for
entry. entry

b. Checkthatthe tank is completely Check that the tank is completely isolated from product lines, all
izolated. electrical power and steam lines.

c. Checkthatthe roofis adequately Check that the roofis adequately supported, including fixed roof
supported. structure and floating roof legs.

d. Check for presence of falling object Check for presence of falling object hazards, such as
hazards. carroded-thraugh roof rafters, asphalt stalactites and trapped
hydracarbons in unopened ar plugged equipment or
apputtenances, ledges, etc.

e. Inspect for slipping hazards on the Inspectfor slipping hazards on the bottorn and roof decks.
hottom and roof decks.

bl

Codes |

[

Save Cancel = Back | Finish |

@@ Inspection Checklist Code/C... |:||E||X|

Mew Candition

Satisfactory

Maintenancel Minor Repair

Major repair

Failure

O = ra |

MIA

When you have finished entering all the categories, items
and instructions for this checklist, click on the 'Codes' button
and assign 'Condition’ descriptions.

Note: The numeric codes will increment automatically
beginning with "1". Just type in the descriptions in order and
press 'Enter’.

10. When you are totally done, click the 'Finish' button.

11.

On the Checklist Wizard form, right click on the name of the
checklist you just created, the right click and select 'Display'.
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Tank Out-of-Service

Inspection ltem

C.2.1 OVERVIEW

a. Check that tank is clean and safe
for entry.

b. Check that the tank is completely
isolated.

c. Check that the roof is adequately
supported.

d. Check for presence of falling object
hazards.

e. Inspect for slipping hazards on the
bottom and roof decks.

f. Inspect structural welds on
accessways and clips.

g. Check for areas that need
additional cleaning.

C.2.2 TANK EXTERIOR

a. Inspect appurtenances opened
during cleaning.

b. Hammer test or ultrasonically
inspect the roof.

c. Enter and inspect the floating roof
pontoon. compartments.

C.2.3 BOTTOM INTERIOR SURFACE

a. Visually inspect and hammer test
the entire bottom.

b. Measure and describe pitting.

c. Mark areas requiring patching or
further inspection.

d. Mark locations for turning coupons
for inspection.

e. Inspect all welds for corrosion and
leaks.

f. Inspect sketch plates for corrosion.

g. Locate and mark voids under the
bottom.

h. Record bottom data on a layout
sketch.

Instruction

Check that the tank has been cleaned, is gas free, and safe for entry.

Check that the tank is completely isolated from product lines, all electrical
power, and steam lines.

Check that the rood is adequately supported, including fixed roof structure
and floating roof legs.

Check for presence of falling object hazards, such as corroded-through roof
rafters, asphalt stalactites and trapped hydrocarbons in unopened or
plugged equipment or appurtenances, ledges, etc.

Inspect for slipping hazards on the bottom and roof decks.
Inspect structural welds on accessways and clips.

Check surfaces needing inspection for a heavy-scale buildup and check
weld seams and oily surfaces where welding is to be done. Note areas
needing more cleaning, including blasting.

Inspect appurtenances opened during cleaning such as lower floating swing
sheave assemblies, nozzle interiors (after removal of valves.)

Hammer test or ultrasonically inspect the roof.

Enter and inspect the floating roof pontoon compartments.

Using a flashlight held close to and parallel to the bottom plates, and using
the bottom plate layout as a guide, visually inspect and hammer test the
entire bottom.

Measure the depth of pitting and describe the pitting appearance (sharp
edged, lake type, dense, scattered, etc.)

Mark areas requiring patching or further inspection.
Mark locations for turning coupons for inspection.

Inspect all welds for corrosion and leaks, particularly the shell-to-bottom
weld.

Inspect sketch plates for corrosion.

Locate and mark voids under the bottom.

Record bottom data on a layout sketch, using the existing bottom plates as
a grid. List the number and sizes of patches required.
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Conventions, standards and protocols for TMS 5.1

TMS 5.1 is designed to provide a good combination of structure and flexibility for the user. An
important part of making the program effective and efficient is for each organization to develop
its own standards to be used consistently throughout the operation. Some time spent planning
will pay off in consistency and ease of use.

Many drop-down lists are included within TMS to help avoid misspellings and slightly different
descriptions. Use the drop-down lists as much as possible. (Many of the lists also provide an
auto-complete feature.)

Specific Forms

Listed below, generally grouped by form name and tab name, shown in bold, are some of the
key fields to think about along with some recommendations and examples.

Equipment List (Basic Equipment Information)

Category — be careful choosing the category; for example, don’t put a pressure
vessel in the Tank category just because its name includes “tank”.

Equipment ID — must be unique within a category.
Equipment name
Location

General Information (Equipment Details — varies by equipment type)

Main portion (top)

Content
Class
Design Code
Type (Note: Will be replaced by “System” in TMS 5.0)

Components or Segments tab  (Fixed equipment only)
Name
Type (use the initial types in the drop down list whenever possible)
Material Specifications — New materials can be set up by typing directly in this
field or completely set up using the Material Specification List in the

appropriate table found under Options/Administrative Options/Pressure Vessel
(or Tank or Piping) Materials.



This is very important. The terms used need to be consistent with published
specifications and consistent with usage. For example, the human user knows
that “SA-283-C”, “A 283 Grade C”, and even “SA283c” all refer to the same
material. To the database, those are all different materials. (A large portion of
data conversion is spent in cleaning up old data.) Also realize that 304, SS,
316L are not real specs, even though most people will know they all refer to
some sort of stainless steel. If that is all that is known, you should establish a
standard for even stuff you’re not sure about.

Properties of Materials — (Pressure vessels and piping) This form is opened by
double-clicking on a material name on the Material Specification List . Enter
strength parameters versus temperature. TMS will use this strength data in
calculating Tmin for certain shapes. Be very careful to enter the correct data.

Suggestions:

For pressure vessels use ASME Section Il — Part D, Materials — Properties
designations and format, such as “SA-240-316L “

For tanks and piping, use ASTM type format, such as A-283-C and B-337.
Those specs normally don’t use the dashes, but it helps in maintaining
spacing.

You should establish conventions for additional material information such as
Alloy Designation, Class, year of specification, etc.

Reference — use to record where the material information was obtained. Again,
be consistent.

Since most facilities have a few standard materials that are used, it would be
wise to designate one individual to populate the material spec forms so
there is a single point of contact for questions. All users should be instructed
to select materials from the drop down list and contact the designated
individual if something new needs to be added.

Remember, the above are only suggestions. The important thing is to be
consistent and clear within your operation (each facility and within the company
if multiple sites are using the database.)

Attributes tab

Attributes

Attributes name (part before colon) must be set up by an Administrator level
user

Attribute value (part after colon)
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File Links tab

File Path — It is recommended that the user develop a filing protocol for attached
documents so that if the link is erased or written over, it is easy to find.

Description

Parameters tab (PRDs, Valves, Instruments & controls, and Other Equipment
categories)

Notes

Parameter

Value — This is a text field. If you will be entering numerical values, enter the
value with as many leading zeros as necessary for proper filtering and sorting.
For example, if you have entered a parameter of “Pressure” with a maximum
value of 9999 psi, then a value of 500 would be entered as 0500 and a value of
50 would be entered as 0050.

Subject
Subheading

[Keyword] The Notes filter form allows searching by key word so a well-
structured group of key words can give the user a third level of search capability

Maintenance & Repairs

Grid List

Type

Name

Description

Test Point Setup Wizard (New grid)

Typical grid layouts (single row; single column; or 2 dimensional grid)

Column names — Examples are degrees (best), compass headings, Top,
Bottom, clock position, etc.

Row names — Sequential numbers (with or without prefix and/or suffix),
distances, etc.



Inspection Summary
Summary tab

Label Name
Standard Inspection Summary (double click on Description field to open)
In addition to the above, it would be very helpful to establish one or more standard inspection
report formats. For example establish a format that always uses 5 (or 6 or 9 or whatever)
specific label names in a specific order. The description field for each label would contain
standard information and may or may not use standard paragraphs. The advantage of

standard reports is that they can be specified for any inspector, whether plant personnel or an
outside contractor, to provide a consistent, easy to follow format.

Documents tab
Same as File Links tab
Checklists tab

Since checklists can be customized, agree on which checklist will be used for a specific
inspection. In TMS 5.1 there can be only one checklist per inspection.

Data logger Upload (from grid or wizard)
Need to make sure grid file names are easily identifiable (8 characters max)
Piping Structural TMin

Located under the Options menu bar (Options/Administrative Options/Piping T-Min Options)
this feature allows the user to select a convention for specifying a “structural Tmin for piping by
choosing a fraction of the original wall thickness or a specific thickness for a range of pipe
sizes.

General Practice

Capitalization — As much as possible, decide to use proper capitalization. Many people like to use all caps
because it is easier. However, this practice makes reading the finished product more difficult. If multiple
people have entered data with a variety of capitalization styles, reports can be very ugly.

Quotes — As a general rule, don’t use single quotes (‘) and double quotes (). They are difficult software code
to handle. In TMS 5.1 particularly, don’t use them in Equipment Name, Equipment ID or Location, in the
names of components, Notes subjects, maintenance and repair task types, etc. About the only place to feel
free to use them in TMS 5.1 is in the row names in Grids, such as 7'10”. The code has been written to
recognize them in that instance.
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Thickness Data Entry and Evaluation Chart

The chart on the facing page is intended to help make sure you have everything you
need for certain activities that involve thickness measurement storage and evaluation.

Read down the left side of the list to find the task you want to accomplish. Then make
sure that all the information and/or tasks required for that activity have been
completed.

Note: If you are unsuccessful when you try to calculate ‘Retirement Date’ or ‘Inspection
Interval’, there are a couple of other things to check in addition to the items on the
chart.

1. One or more of the thickness measurements on the latest inspection is below
the value of “‘Tmin Governing’ (shown on the Component Details or Segment
Details form). This means that the retirement date would be prior to the date of
the latest inspection.

2. All the thickness measurement values on the latest inspection are equal to or
above the Original Thickness value for the assigned component(s). (This occurs
only when you have just one set of thickness measurements. If you have two or
more sets of measurements, the original thickness is not used.)
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Administrative Options

The number of Administrative Options decreases from all TMS options available to the System
Administrator level down to none for the User level. An individual's administrative will depend
on his or her user level assigned by the System Administrator.

The following screen shots give a brief overview of the list of available administrative options.

" 1 TMS 5.1 (local);tms51ClieniSample - Sample Plant, TRT
‘Wizards i

Facilities
Users

Lists

Equiprnent Reports

= System Oplions
44 Download{Upload Options

Equipment Attributes

Pressure Vessel Materials
,_:Change = Tank Materials
$Event Log Fiping Materials
& Data Logger Port Setup

Piping T-Min Options
B, Handheld Port Setup e :

Grid Mame Label Defaults
Risk Based Inspection (REI} Options
Checklist CodefiZategory Items

System Administrator

Thickness Colors Setup
Test Point Report Highlight Colors Setup

Calculate Equipment Retirement
Complete Facility TMin Recalculation
Complete Facility Checklist Code Recaloulation

Backup Databaseds)
Restore Database(s)
Load Database Script
DT3 Package Deployment

Current Database Users

Facilities
Users
Equipment Attributes

Pressure Vessel Materials Administrator

Tank Materisls
Fiping Materials

Piping T-Min Options

Grid Mame Label Defaulks

Risk Based Inspection (REL) Options
Checklist CodefCategory Ikems

Thickness Colars Setup -
Test Point Report Highlight Colors Setup

Pressure Yessel Materials
Caleulate Equipment Retirement - Manager
e i ; Tank Materials
Complete Facilicy TMin Recalculation . i
" ) . Piping Materials
Complete Facility Checklist Code Recalculation

Equipment Attributes

Fiping T-Min Options

Grid Mamne Label Defaults

Risk Based Inspection {REI) Options
Checklist CodefiCategory Tkems

Current Database Users

Thickness Calors Setup
Test Paink Report Highlight Calors Setup

alculate Equipment Retirement
Complete Facility TMin Recalculation
Complete Facility Checklist Code Recalculation

Current Database Users
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Short cuts

Assign Grid components

2| Grid Details - 091771-ANB Deaerator

MName |Heads & Shell |
|

Starting Point |

Thiin E Original Thickness E
Mumber of Calumns Mumber of Rows

Use component ariginal thickness and Tmin for grid scale v

Component ] Drescription I

Row Label |Comp0nent |‘:
ThL-1

ThL-2

ThiL-3 Shell 1

Thil-4 Shell 2

ThL-5 Shell 3 '

W, Head

J
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| Grid Details - 091771-ANB Deaerator

Marme |Heads & Shell

Starting Point |

Thiin E Original Thickness E
Mumber of Calumns Mumber of Rows

Use component ariginal thickness and Tmin for grid scale v

Component ] Drescription I

Ruw Label |Component
ML E. Head 18
TML-2
TML-3
THL-4
™MLS v

1. Select 'E. Head' from the drop down list.

| Grid Details - 091771-ANB Deaerator

MName [Heags & Shel |
Starting Point | |

Thin E Original Thickness
Mumber of Columns Number of Rows

Use component original thickness and Tmin far grid scale v

Cormponent ] Description l

|

Row Label Component

2. Press and hold the CTRL key to select the entire line.




2| Grid Details - 091771-ANB Deaerator
Mame Heads & Shell

Starting Point
TMin E Original Thickness E
Mumber of Columns Mumber of Rows

Use component original thickness and Tmin for grid scale W

Compaonent l Description l

Row Lahel Component

Lock

4. Release the mouse key and the
warning message will appear.
Then release the CTRL key.

5. Click 'Yes'

M| Grid Details - 091771-ANB Deaerator

Mame Heads & Shell

Starting Point

TMin E Original Thickness E
Mumber of Columns D Mumber of Rows

LIse component original thickness and Tmin for grid scale W

Compaonent l Description l

Row Label |Cnmp0nent |ﬁ
ThL-1 E. Head

ThiL-2 E. Head

THL-3 E. Head

ThL-4

THML-5 v

Lock

3. Without releasing the CTRL key, click and hold the
left mouse key and drag down to highlight the first
three lines.

MName [Heags & Shel |

Starting Paint | |

Thlin E Original Thickness E
Mumber of Columns Number of Rows

Use component original thickness and Tmin for grid scale v

‘Warning, vou are about to change rows:

'THL-1' ko "TML-3'
to the Component: E. Head

Are you sure thak you wank ko make this change?

wo |

6. Move to the next blank line (TML-4) and repeat the
process.

NOTE: When selecting a group of rows that includes
lines not initially shown, drag the cursor down slowly.
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Import Thickness Measurements from MS Excel

NOTE: This method is especially useful for moving existing
spreadsheet data that may be embedded in another document.

1. To begin, resize both TMS 5.1 and MS Excel so both applications fit on L
your computer screen. (Use the 'Restore down' button and adjust the size.)

B Microsoft Excel - 30058H.xis (2 |[8]X]

l§] Eille Et:ilt View Insert Format  Tools
i Data window  Help - F X
nEEdla = fie
: deskPDF
K30 = &
sl e Lo E ] B g
1 o 81 180 270 =
2| 1 0269 0362 0364 0.36
3| 2 0351 0353 0354 D356
4 | 3 0359 0353 0.355 0.362
5 | 4 0485 0482 048 D482
= B | 5 0485 0481 0487 0.485
TMS 5.1 [lucal):tm551ClientSample-Sample Mill,TRT 7 6 04829 0_489 .0.48 0485
Equipment  Lists. Reports  Sizards Options  Window  Help g 7 0488 049 0489 0483
— PRy . G | 8 0485 048 D487 0481
Rl e N P = 10| 8 0485 0.485 0486 048
~ 11]10 0483 0482 043 049
12|11 043 0485 0423 0488
13(12 0483 049 0481 0485
14[13 0488 0477 0485 0486
15|14/ 0,483 0464 0487 048
16 (15 0481 043 0485 0488
17 |16 048] 0481 0488 0487
M Foieed | 18/17 0486 049 0483 0.488
[TL-27 E v hioa | 1918 0485 0487 0483 0483
ThL-4 - Shell 1| | | | | 20 (19 0.266 0365 0367 0.25)
THIL-5 - Shell 1 = 21|20 D264 0351 0357 0.35 I
TMLG-Shell1 | I I I Il 22|21 0281 0365 0.369 0.365)
THL-T - Shell 1 —gi I 5
Tice=anellt | | _ | | 3 i 4 v wii\Sheetl  Shest2 | | e
THL-8 - Shell 2
THL-10- Shell 2
TML-11 - Shell 2
ThiL-12 - Shell 2
TML-13 - Shell 2 3
bt
£ B




Highlight the thickness measurements you want to import by holding down the left
mouse button and dragging over the area to import.

NOTE: Highlight only thickness measurements.

Release the mouse putton and move the cursor to the edge of the highlighted area
until the plus sign changes to the move symbol.4—$>

Press the left mouse button, drag the arrow over to one of the thickness grid cells
and release the button to populate the grid.

IMPORTANT! The area you select from the spreadsheet will populate the TMS

thickness grid beginning in the upper left hand cell. Therefore you must make sure
that the grid and the spreadsheet layouts match exactly.

B3 Microsoft Excel - 300S&H.xis [ |[E1)[X)

(5] Fie Edit  View Insett Format  Tocoks
i Data _y\jndow Help -F X
N30 2-@ Mis @
'__'[ deskPDF!

B2 - & 0.369

AlB | ¢ [ Db E] F = TMS 5.1 [local):tms51ClientSample - Sample Mill, TRT

~

1 0! a0 180 270 = Equipment  Lists. Reports Wizards Options  Window  Help
2| 1[o368 o6z 0364 D096 _ T :
s = fE o
3| 2| 0351 0353 0354 035 = tRd9 2 H
4| 3| 0358 0353 02355 0362 o
5 | 4| 0485 0482 048 0482
E | sf 0485 0481 0487 0485
7 | 6| 0488 0488 048 0485
B | 7| 048 049 0439 0483 lo lso [eo |a7o0 | A
O | Bj 0485 049 0457 0481 TML-1-E.Head |0.389 |0.362 |0.364 |0.36
_1?_13 gjgg gigg D-ﬂ“ig gig TML-Z-E Head 0351 (0353 |0354 |0.35G
T2 (11| 049 0486 0489 0.488 Tl=g- Eotiean (1009 B0 10809 |B9E.
31120 n4pn 049 D4n1 04m5 TWL-4-Ghell 1 |0.485 (0482 [048  |0.482
T4|13] 0488 0477 0485 0486 TML-5-Ghell1 |0.485 |0481 |0487 |0.485
15 |14] 0483 0464 0487 048 TML-6- Shell 1 |0.489 (0488 [048 |0485
_1?_15 0461 048 0485 D488 TML-7-Shell1 |0.488 |048  |0.489 |0.483

16] 048 0481 0488 0467 - [ : ! :
18]17| 0486 049 0483 D408 peaelt e .  gedd] |8
R G e e o TML-8-5hell 2 |0.485 |0.485 0486 |0.48
20| 19| 0,366 0365 0387 D0.35 TML-10- Shell 2 |0483 0482 (049 049
21| z20) 0364 0351 0357 035 It TML-11-Shell 2 [0.49 0486 |0.489 |0.488
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