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March 6, 2014

Mr. Henry Robles, Principal Engineer
American Burcau of Shipping

Ship Systems Group

Engineering Services Department
16855 Northchase Drive

Houston, Texas 77060-6008

Subject: Submittal of Plans in Agreement with Navigation and Vessel Inspection Circular
(NVIC) 10-92, for SS Badger, ABSID 5300348, IMO 5033583, Hull 370.

Dear Mr. Robles:

This plan submittal is for the upgrading of the SS Badger’s manually-operated coal-
burning boiler systems to Automatic Combustion Control, supervised operation. Boiler
light-off, shutdown and day-to-day operation will continue as a fully-supervised, operator
attended, manual system only. The Automatic Combustion Control systems are intended
to provide improved efficiency, economy and emissions. Safety supervision of all
lighting, shutdown and ash dumping will continue to be strictly a manual operation.

This plan submittal is NOT for reclassification of vessel’s manning. The engine
room/boiler room will be manned by a full complement of crew member and engineering
officers.

Singce it is the intent that this plan submittal be performed in agreement with Navigation
and Vessel Inspection Circular (NVIC) 10-92, please review the attached plans and
forward approved submittals to the USCG per (NVIC) 10-92, as well as, the USCG
Sector Lake Michigan, Milwaukee, W1 and ABS surveyor’s office in Sturgeon Bay, W1
Please return at least one stamped copy to*.
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This plan submittal is for the installation of the following systems:

Automatic Combustion Control — Each Boiler

Drum Level — Each Boiler (To be addressed separately in 2015)
Feed pump control (To be addressed separately in 2015)
Redundant 24VDC Power Supply systems

Consoles and cabinets for Port and Starboard boiler

Feedwater Control Panel for Engine Room

R

System Descriptions

All of the following systems’ control and computing functions are performed by
Siemens, ABS Type-Approved, Model 353 Loop Controllers. The Operator monitoring
and interface stations (HMI) employ ABS Type-Approved PCs. Refer to the systems’
I/0 Data Sheets for all systems’ I/O types and channel addresses. The [/O Data Sheets list
the channels for each controller.

The 353 systems hardware and software used in this project have been used and
previously approved by ABS & USCG for ACC systems aboard the AAA class ship
Steamers Philip R. Clarke, Arthur M. Anderson, LNG/C Matthew, SS Wright & SS
Curtiss.

1. Boiler Automatic Combustion Control

Automatic Combustion Control system consists of Siemens 353 controllers and will be of
the GRB, fully-metered and cross-limited design. This design has proven to be stable,
repeatable and flexible, and is highly efficient in fuel savings.

2. Boiler Drum-Level, 2-Element {(to be integrated in 2015)

Drum level systems are of the GRB design, utilizing steam flow to characterize the feed
water valve position and drom level to trim the results. This system has been proven to be
the most accurate and stable of all loop configurations for drum-level control. Two drum
level transmitters per boiler, using separate taps, are provided. One transmitter provides
level control and High/Low alarm functions. The other drum level transmitter provides
separate level indication, Low-Low Drum Level, Coal Feeder trips and alarms. All drum
level control computations and /O are incorporated in Siemens 353 controllers.

4. Systems Power Supply

All DC systems’ power requirements will be supplied by redundant, 24

VDC, Marine Duty, Charging Units, as previously utilized and approved aboard the
Steamer Philip R. Clarke, Arthur M. Anderson, Cason J. Callaway, and ENG/C Matthew.
These units will also provide power for the 24VDC requirements of the, two HMI, ABS
Type-Approved Flat-Panel PCs. AC power feeding the 24 VDC systems will come from
two feeders; one from the main and one from the emergency switchboard. This
configuration is per ABS 4-9-3/3.5.1 “System power supply”.
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5. Cabinets & Enclosures

Dedicated and vortex-cooled enclosures will house the two ABS type-approved, Flat
Panel, Touchscreen PCs. The engine-room, Feed Panel enclosure, will house the
Feedpump 353 controllers (future) and four Dixson Drum Level meters. In addition,
there will be one Dixson, D.A. Level meter to be added in the future. The Dixson level
indicators have been successfully used aboard the Cason J. Callaway, Arthur M.
Anderson, Philip R. Clarke, John G. Munson and many other ABS vessels.

6. Supervisory Only

The ABS Coal Burning Document: Publication 21 and portions of NFPA 86 were used as
guides wherever described elements were considered appropriate to this application. Such
elements as practicable have been incorporated in the design to provide such supervisory
protections as water-level.alarms, low-low water trips of coal feeders, high steam and
furnace pressuie alarms and coal feeder/rotor interlocks. Please refer to the
accompanying, ABS Guide for Ships Burning Coal — Annotations document for
additional clarification.

Please note: all submittals are in electronic format, comprised of zipped folders,
containing MS Word and Exce! formatted files or pdf documents.

Respectfully Submitted,

Enclosures:

Boiler Panels’ Wiring and Cable Identification Schedule

Analog Transmitter list with cable assignments

Annotated Excerpt from ABS Coal Burning Ships Document — Publication 21
Self-Certification Letter, _ — 3 Pages

ABS/Marine Agencies’ Type-Approvals with Listings

Siemens Model 353 Controller Logic Drawings — 27 Controllers

System Wiring Drawings:

Port and Starboard Boiler Control Cabinets

CONTAINS CONFIDENTIAL BUSINESS INFORMATION



Feedwater Control/Monitoring Panel
- Siemens Motor Supervisory PLC system 1/0
Siemens Model 353 Controllers’ Wiring

Copy of letter from USCG Sector Lake Michigan
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Certificate Number; 02-HS5268273-3-PDA

Criteria; 2) Model ﬁX:SSS Universal Loop ‘Controller is to be installed in
accordance with FM Controlled Document Drawings, certifying Laboratory (FM and
CSA - see Standards) Reports and Ceriificates and Manufacturer's Specifications;
3} This approval covérs Hardware only. Each Ship-specific application must be
approved on a case-by-case basis. 4) Emissions within limits for Bridge and Deck
Zone except at 159.99 MHZ. To comply the Unit must be used in an Enclasure that
provides at least 24dB §V of Attenuation at this Frequency.

Comments: The Manufacturer has provided a declaration about the control of, or the lack of
Asbestos in this product.
Notes / Documentation: Supporting Data: CSA (Certificate of Compliance No. LR 38024-121, Dated Dec.

19, 1998), FM (FM Approval Report No. FMRC J.I 3B4A4.AX (3611), Dated Jan. B,
1897 & FMRC J.I. 3B4A4.AX dated 14 Decembar 20014 Revision Report dated 30
Qct 2003 & 12 July 2005 Dwy No. 16376-19A Rev.4, Overview Schematic 353E
MPU,10 Shis; * Dwg No. 16353-34,Rev.8, Bezel & Keyboard Assy 353, 4 Shis; *
Dwg No. 16376~20 Rev.3, Assy Dwg 353E MPU; * Dwg No, 1635336, Rev 4, Term
Cover 353 Rear Plate; * Dwg No. 16353-6,Rev. 2 Flange-Die Casting ; * Dwg No.
15232-114,Rev.3, PCB SMOBC, GL 353E MPU * Dwg No. 16281-89A,Rev.3,
Schermafic 353 LED Display; * Dwg No. 16297-20,Rev.5, Assy Dwg 353E LIL; *
Dwg No. 16353-21,Rev.3, Machining/Assy Dwg 353E Case; = Dwg No.
16344-20,Rev.2, Assy Dwg 353E Ethernet; * Dwg No. 16288-90,Rev.2, Assy Dwg
353E Lonworks;

Term of Validity: This Product Design Assessment (PDA) Certificate 02-H5268273-3-PDA, dated
05/Feb/2013 remains valid untii 04/Feb/2018 or until the Rules or specifications
used in the assessment are revised {whichever ocours first). This PDA is intended
for a product to be installed on an ABS classed vessel, MODU or facility which is in
existence or under contract for construction on the date of the ABS Rules or
specifications used to evaluate the Product. Use of the Product ori an ABS classed
vessel, MODU or facility which is contracted after the validity date of the ABS Rules
and specifications used to evaluate the Product, will require re-evaluation of the
PDA. Use of the Product for non ABS classed vessels, MODUs of facilities is fo be
to an agreement between the manufacturer and intended client.

ABS Rules: ' 2013 Steel Vessels Rules 1-1-4/7.7, 1-1-A3, 4-9-7/13:-

Naticnal Standards:
Internationa! Standards: EN61010-1, 2nd Ed

Government Authority

EUMED:

Others:

Model Certificate Model Certificate No Issue Date Expiry Date
PDA 02-H8268273-3-P‘DA D5/FEB/2013 04IFE812018

- ABS Programs
ABS has used due d|hgence in the preparatton of this certificate and it represents the information on the product in the. ABS Records as of the:
date and time thg cerlificate was pninted. Type Approval requires Diawing Assessment, Prototype Testing and assessment of the
manufacturer's quahfy assurance and quality control arrangements. Limited circumstances may aflow only Prototype Testing to satisfy Type
Approval, The approvals of Drawings and Preducts remain valid as long as the ABS Rule, to which they were assessed, remains valid, ABS
cautions manufacturers lo review and maintain compliance with all other specifications to which the product may have been assessed, Further;
unless itis specifically ihdicated in the description of the product; Typs Approval does not nécessarily walve witnessed inspection o survey
procedures (where otherwise required) for products to be used in a vessel, MODU or faciity intended to be ABS classed or that is presently in
class with ABS. Questicns regarding the vaiidity of ABS Rules of the nead for supplemental testing or inspection of such products shculd, in ajl
cases, be addressed to ABS.
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Certificate Number: 06-LD192435/2-PDA

Term of Validity: . This Design Assessment Certificate number 06-LD192435/2—'I5DA, dated
06/May/2009 will expire on 05/May/2014 or at an earlier date should there be
alterations to the product’s design or changes to the referenced ABS Rules and
other specifications, which affect the product. Product use on or after 1 January
2010, will be subject to compliance with the ABS Rules or specifications in effect
when the vessel, MODU or fadility is coniracted. The product's acceptability on
board ABS-classed vessels or facilities is defined in the service restrictions of this

certificate.

ABS Rules: 2009 Steel Vessel Rules 1-1-4/7.7, 4-8-3/1.7, 4-8-3/1.9, 4-8-3/1.11, 4-8-3/1.17,
4-8-3/7.5, and 4-9-7/Table 9 and Table 10

National Standards:

International Standards:

Government Authority:

EUMED:

Others:

Model Certificate Model Certificate No Issue Date Expiry Date

PDA 06-LD192435/2-PDA 06/MAY/2009 05/MAY/2014

ABS Programs
ABS has used due diligence in the preparation of this certificate and it represenis the information on the product in the ABS Records as of the
date and time the certificate was printed. Type Approval requires Drawing Assessment, Profotype Testing and assessment of the
manufacturer's quality assurance and quality control arrangements. Limited circumstances may allow only Prototype Testing to satisfy Type
Approval. The approvals of Drawings and Products remain valid as long as the ABS Rule, fo which they were assessed, remains valid. ABS
cautions manufacturers to review and maintain compliance with all other specifications to which the product may have been assessed. Further,
unless it is specifically indicated in the description of the product, Type Approval does not necessarily waive witnessed inspection or survey
procedures {(where otherwise required) for preducts to be used in a vessel, MCDU or facility intended to be ABS classed or that is presently in
class with ABS. Questions regarding the validity of ABS Rules or the need for supplemental testing or inspection of such producis should, in ail
cases, be addressed to ABS.
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10/24/2013 4:25:52 PM Copyright 2001 American Bureau of Shipping. All rights reserved. Page 2 of 2
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Certificate Number: 08-HS376567-1-PDA

EX NAIC IIC 15 GG (-50°C =< Ta =< +70°C) - HART Versions, Maximum Working
Voltage = 42Vdc ATEX |1 3 G Ex nA ic lIC T5 Ge (-50°C =< Ta =< +60°C) -
Fieldbus Versions, Maximum Working Voliage = 32Vdc Please see manufacturer's
data sheet 00813-0100-4004, Rev. JB, May 2013 for additional ratings and
International Standards information.

Service Restrictions: Unit Certification is not required for this product. If the manufacturer or purchaser
request an ABS Certificate for compliance with a specification or standard, the
specification or standard, including inspection standards and telerances, must be
clearly defined.

Comments: The Manufacturer has provided a declaration about the control of, or lack of
Asbestos in this product. To be installed in accordance with Control drawing
08800-0116 (IS} and 08800-0017 (XP/S).

Notes / Documentation: Supporting Doecumentation: FM Approvals, Approval Report, Project ID: 3042011,
27 June 2011 and Certificate of Compliance 3022604. |[ECEx Certificate No. IECEx
KEM 05.0017X, Issue 1, dated 2011-05-13; IECEx BAS 05.0028X, Issue 7, dated
2013-06-06; IECEx BAS 05.0029X, Issue 7, dated 2013-06-06; EC-Type
Certificate KEMAQIATEX3852X Issue 2, dated May 9, 2011; BaseefaQ5SATEX0084
Issue 8, dated 12 October 2011; Baseefa05ATEX0085 Issue 6, dated 12 October
2011.

Term of Validity: This Product Design Assessment (PDA) Certificate 08-HS376567-1-PDA, dated
17/3ep/2013 remains valid until 16/Sep/2018 or until the Rules or specifications
used in the assessment are revised (whichever occurs first). This PDA is intended
for a product to be instafled on an ABS classed vessel, MODU or facility which is in
existence or under contract for construction on the date of the ABS Rules or
specifications used to evaluate the Product. Use of the Product on an ABS classed
vessel, MODU or facility which is contracted after the validity date of the ABS Rules
and specifications used to evaluate the Product, will require re-evajuation of the
PDA. Use of the Product for non ABS classed vessels, MODUs or facilities is to be
to an agreement between the manufacturer and intended client.

ABS Rules: 2013 Steel Vessels Rules 1-1-4/7.7, 1-1-Appendix 3, 4-6-2/5.13, 4-6-2/5.15,
: 4-8-3/13.1, 4-8-4/27.5, 5-1-7/17.1.4, 5-1-7/31.9 & Table 1;
National Standards: FiM 3042011 dated 27 June 2011.
International Standards: IEC Standards: IEC 60078-0: 2007-10 (Edition 5); IEC 60079 -1: 2007-04 (Edition

6); IEC 60079 -11: 2006-07 (Edition 5); IEC 60079 -26: 2006-08 (Edition 2). EN
Standards: EN 60079-0; EN 60079 -1; EN 60079 -11; EN 60079 -26.

Government Authority:

EUMED:

Others:

Model Certificate Mode! Certificate No [ssue Date Expiry Date
PDA 08-HS376567-1-PDA 17/1SEP/2013 16/SEP/2018

ABS Programs
ABS has used due diligence in the preparation of this certificata and it represents the information on the product in the ABS Records as of the
date and time the ceriificate was printed. Type Approval requires Drawing Assessment, Prototype Testing and assessmenit cof the
manufacturer's quality assurance and quality contral arrangements. Limited circumstances may allow cnly Prototype Testing to satisfy Type
Approval. The approvals of Drawings and Products remain valid as long as the ABS Rule, to which they were assessed, remains valid. ABS
cautions manufacturers o review and maintain compliance with all other specifications to which the product may have been assessed. Further,
unless it is specifically indicated in the description of the product; Type Approval does not necessarily waive witnessed inspection or survey
procedures (where otherwise required) for products to be used in a vessel, MODU or facility intended 1o be ABS classed or that is presently in
class with ABS. Questions regarding the validity of ABS Rules or the need for supplementai testing ar inspection of such preducts should, in all
cases, be addressed to ABS.

01/21/2014 12:52:08 PM Gopyright 2001 -{\@erican Bureau of Shipping. All rights reserved. . Page 2 of 2
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Type Approval Certificate  Germanischer Lloyd

Ths s to certfy that the undemcted product(s) has/have been tested n accordance wth
the re evant requ rements of the GL Type Approva System.

Cert f cate No. 3288006 HH

Company Hirschmann Automation and Control GmbH
Stuttgarter Strafle 45 - 51
72654 Neckartenzlingen, GERMANY

Product Descrpton Ethernet LAN components
Rail Switch
Type RS20, RS30

Envronmenta Category C,EMC1

Technca Data/ The Rail Switch modu les support switched ETHERNET networks in accordance
Range of App caton with {EEE standard 802.3 or 802.3u using copper and fiber

optic technology. The switch modules are plugged onto the standard

DIN rail.

The RS20 suppert ETHERNET with 10 MBit/s and 100 MBit/s.
The R830 support ETHERNET with 10 MBit/s, 100 MBit's and 1000 MBit/s.

The components covered by this certificate are listed on page 2 and 3.

Test Standard Guidelines for the Performance of Type Approvals, Chapter 2, Edition 2003

Documents Test reports: see page 3.
Brawings and User Manuals RS20/RS30 acc. to submitted files.
Overlook Certification "Design and Performance Standards, Codes of Rules”,
Software Questionaire according to requirement class 3, dated 2000-03-28.

Remarks Appiication specific system requirements are to be observed for the network layout.

Va dunt 2016-05-03

Page 10f 3 Type Approva Symbo

FeNo. 1B.08
Hamburg, 2012-07-04

Germanischer Lloyd Dr. Joann s Papanuskas K aus-Peter Schroder

This certiicate is issued on ha basis of "Regulations for the Performance of Type Tests Part0 Procedure”

nteraet Publica ion GL Approvals
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Type Approval Certificate  Germanischer Lloyd

Ths s to cert fy that the undernoted product{s) has/have been tested n accordance wth
the re evant requ rements of the GL Type Approva System.

Certfcate No. 3288006 HH
RSaa-bbceddeefDgh...

Position 12 and 13 (ee): Uplink port(s)
T1: Twisted pair TX, RJ45
T5: Twisted pair | M12 {10/100Mbi)
M2: Multimode FX, DSC, 100 Mbit
M4: Multimode FX, ST, 100 Mbit
$2: Singlemode FX, DSC, 100 Mbit
$4: Singlemode FX, ST, 100 Mbit
L2: Singlemode longhaul, FX, DSC, 100 Mbit
GZ: Singelmode longhaul, FX, DSC, 200km, 100 Mbit
06: SFP Slot, 1000 Mbit
ZZ. 2 * SFP Slot Fast Ethemet, 100 Mbi¢
Position 14 (f): Temperature range
S: Standard, 0°C ... +60°C
T or E: Extended, -40°C 7) .. +70°C, "E" is inclusive conformal coating of PCB's
Position 15 (D}: Voltage range
D: 9,6V DC to 60V DC or 18V AC to 30V AC 3
Position 16 (g): Specifications
B: With ATEX 100a Zone 2 (on this ceriificate as information=
H: Without ATEX
Position 17 (h}: Software variant, optionally be followed by additional digits
E: Enhanced
P: Professional
U: Unmanag ed
B: Basic

Relevant notes for this ceriificate:

") type approval test performed down to - 25°C only.

%) type approval test performed to 24V DC {-25% ... +30%) only.
Software release: 07.x

Test reports TESTLAB nc.: U0B06S3E1 (20.11.08), EO80653E1 (13.11.08), U0B0653E2 (11.11.08), E080653E2 (13.11.08),
UDBO633E3 (11.11.08), E0BOBS3ES (13.11.08), U0B0653E4 (10.11.08), EG80653E4 (13.11.08)

Va d unt 2016-05-08
Page 3of 3 Type Approva Symbo @
FeNo. 1B.03

Hamburg, 2012-07-04

Germanischer Lioyd Dr, Joann s Papanuskas K aus-Peter Schréder

This certificate s ssued on the basis of "Regutations for the Performance of Type Tests Part 0 Procedurs”

nternet Publica ion GL Approvals
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This demand is further characterized to provide exacting coal
feeds accordingly.

4. The Coal Feeders are augmented by coal slinging Rotors and an
Air Distributing Blower. These components functions are
characterized and keyed to the inferred demand for their
individual rotors. .

5. Steam Flow Transmitters FT113, FT213, FT3132 and FT413 are
calibrated to measure desuperheated steamflow between the
boiler drum and superheater for each boiler, and transmit a 4-20
Ma signal proportional to this flow. Maximum steam flow is
37,000 PPH.

IV. FURNACE PRESSURE CONTROL — the steam-driven, [.D. Fan will provide
the necessary Induced Draft to help maintain the boiler’s Furnace Pressure.

1. Furnace pressures are sensed by transmitters: PT106, PT206,
PT306 and PT 406 for boilers 1,2,3 and 4, respectively.

2. Furnace pressure is monitored and controlled by a standard PID
control loop employing feed-forward action provided by
monitoring changes in the F.D. demand output signal. This will
allow the Furnace Pressure controller to anticipate pressure
changes caused by changes in firing rate.

3. Excessively positive Furnace Pressure will cause an alarm to
annunciate, allowing the operator to take appropriate action.

V. DRUM LEVEL CONTROL — (Future) will be accomplished in the Drum
Level Controller Station.

A. Sensing

1. Drum Level Transmitters LT121, LT221, LT321 and LT421
sensge the difference between the actual drum water level and the
water level in a constant-level reservoir. Special closed-vessel
calibration is applied, which allows the transmitter to send an
output signal, which is representative of the actual drum level.
These transmitters are calibrated to represent level measurement
from negative 6” to plus 6” of water column by converting the
measured values to a 4-20 Ma output.

2. Steam Flow Transmitters FT113, FT213, FT313 and FT413 are
described under the combustion control section. These signals
are shared by both the Plant Master and Drum Level Controllers
for each boiler.

US EPA ARCHIVE DOCUMENT
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PORT PANEL DC POWER DIST

DC- M353 6 N {DC-) STED FWD FEEDER 81
De- M353 #8 N {DC-) STED FWD L.D.

S RS N(C)TST8D FWD AREOW "
DC- IM353 812 N (DC-} STBD FWD SUB MASTER
DC- M353 #14 N {DC-) STBD AFT SUB MASTER
DC- M353 #16 N {DC-) STBD AFT AIRFIOW
DC- M353 #18 N {DC-} STBD AFT 1.D.

DC- M353 #20 N (DC- STBD AFT FEEDER #1
DC- M353 #22 N {DC-) STBD AFT FEEDER #2
DC- M353fi24 N {DC-) * |STBD AFT DRUM LEVEL
DC- PLC MAIN N{DC) MOTOR CONTROLS

DC- PLCI/O 54720 ANALOG XMTRS

bc- PLC PROFIBUS N (DC-) PROFIBUS TEMINATORS
DC- PLCD.I. S4T20 & 40 DISCRETE INPUTS

DC- PLCD.I. S5720 & 40 DISCRETE INPUTS

DC- PLCD.L. S4T20 & 40 DISCRETE INPUTS

DC- PLCD.I. S§5720 & 40 DISCRETE INPUTS

DC- PLC RELAYS T20 RELAY COILS

DC- PLC RELAYS 120 RELAY COILS

DC- PLC RELAYS 120 RELAY COILS

DC- PLC RELAYS T20 RELAY COILS

nC- DIXSON DISXON LEVEL

DC- AIRFLOW TERM 16 AIRFLOW XMTR

DC- HMIPC BLR ROOM HMI PC

DC- ETHERNET SW ETHERNET SWITCH

G STATION GROUNDS

G STATION GROUNDS

G STATION GROUNDS

G STATION GROUNDS
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US EPA ARCHIVE DOCUMENT

Thursday, October 27, 2011

SELF - CERTIFICATION

I arine & Industrial Control Systems

Expertise:

This letter is a self-certificate of qualifications as a provider of control
systems, which meet or exceed the rules and requirements of NFPA, FM,OCSA, USCG, ABS,
Lloyd’s, TUV & DNV.

is a certified systems integrator and or factory trained for Siemens Energy and
Automation, Wonderware , Rockwell Allen Bradley and Modicon hardware and software.

is a member of SNAME, NFPA, ISA and CSIA (Control Systems Integrators
Association) and is a Preferred Integrator of Systems for Siemens Energy & Automation
{originally Moore Products Company).

PRISM systems integrators are formally reviewed, trained, and approved in order to be qualified
to Siemens-Moore’s, exacting standards for Advanced Process Automation and Control System
(APACS) and QUADLOG critical safety systems. The PRISM program was developed in
response to increased customers’ needs for qualified support services in the disciplines of the
indusiries served. PRISM members must have the training and track record to provide detailed
engineering studies, local system integration, software application and configuration, local
support and knowledge of the rules and regulations of their serviced industry. Members of the
Siemens-Moore, Process Automation Solutions, PRISM program are selected, according on their
ability to provide complete customer satisfaction in these areas.

CONTAINS CONFIDENTIAL BUSINESS INFORMATION
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Projects b

, president of] has been involved with design, installation and
commissioning of control systems of numerous commercial and combat vessels worldwide -
as well as systems for the power & process industries.
The following is an overview of some of the project involvement:

CONTAINS CONFIDENTIAL BUSINESS INFORMATION
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