1.00 Scope of supply - Genset

Design:

The genset is built as a compact package.

Engine and generator are mounted to the base frame. To provide the best possible isolation from the
transmission of vibrations the engine is mounted to the frame by means of anti-vibrational mounts. The
remaining vibrations are eliminated by mounting the module on isolating pads (e.g. Sylomer). This, in
principle, allows for placing of the genset to be directly on any floor capable of carrying the static load. No
special foundation is required. Prevention of sound conducted through solids has to be provided locally.

1.01 Spark ignited gas engine

Four-stroke, air/gas mixture turbocharged, aftercooled, with high performance ignition system and
electronically controlied air/gas mixture system.
The engine is equipped with the most advanced

LEANOX® LEAN-BURN COMBUSTION SYSTEM

Developed by GE JENBACHER.

1.01.01 Engine design

Engine block

Single-piece crankcase and cylinder block made of special casting; crank case covers for engine inspection,
welded steel oil pan.

Crankshaft and main bearings

Drop-forged, precision ground, surface hardened, statically and dynamically balanced; main bearings (upper
bearing shell: 3-material bearing / lower bearing shell: sputter bearing) arranged between crank pins, drilled
oil passages for forced-feed lubrication of connecting rods.

Vibration damper
Maintenance free viscous damper

Flywheel
With ring gear for starter motor

Pistons
Single-piece, made of light metal alloy, with piston ring carrier and oil passages for cooling; piston rings made
of high quality material, main combustion chamber specially designed for lean burn operation.

Connecting rods
Drop-forged, heat-treated, big end diagonally split and toothed. Big end bearings (upper bearing shell: sputter
bearing / lower bearing shell: sputter bearing) and connecting rod bushing for piston pin.
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Cylinder liner
Chromium alloy gray cast iron, wet, individually replaceable.

Cylinder head

Specially designed and developed for GE JENBACHER-lean burn engines with optimized fuel consumption
and emissions; water cooled, made of special casting, individually replaceable; Valve seats and valve guides
and spark plug sleeves individually replaceable; exhaust and inlet valve made of high quality material.

Crankcase breather
Connected to combustion air intake system.

Valve train

Camshaft, with replaceable bushings, driven by crankshaft through intermediate gears, valve lubrication by
splash oil through rocker arms.

Combustion air/fuel gas system
Motorized carburetor for automatic adjustment according fuel gas characteristic. Exhaust driven turbocharger,
mixture manifold with bellows, water-cooled intercooler, throttle valve and distribution manifolds to cylinders.

lgnition system
Most advanced, fully electronic high performance ignition system, external ignition control.
MORIS: Automatically, cylinder selective registration and control of the current needed ignition voltage.

Lubricating system
Gear-type lube oil pump to supply ali moving parts with filtered lube oil, pressure control valve, pressure relief
valve and full-flow filter cartridges. Cooling of the lube oil is arranged by a heat exchanger.

Engine cooling system
Jacket water pump complete with distribution pipework and manifolds.

Exhaust system
Turbocharger and exhaust manifoid

Exhaust gas temperature measuring
Thermocouple for each cylinder

Electric actuator
For electronic speed and output control

Electronic speed monitoring for speed and output control
By magnetic inductive pick up over ring gear on flywheel

Starter motor
Engine mounted electric starter motor
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1.01.02 Additional equipment for the engine (spares for commissioning)

The initial set of equipment with the essential spare parts for operation after commissioning is included in the
scope of supply.

1.01.03 Engine accessories

Insulation of exhaust manifold:
Insulation of exhaust manifold is easily installed and removed

Sensors at the engine:

e Jacket water temperature sensor

e Jacket water pressure sensor

e Lube oil temperature sensor

e Lube oil pressure sensor

e Mixture temperature sensor

e Charge pressure sensor

e Minimum and maximum lube oil level switch
e Exhaust gas thermocouple for each cylinder
e Knock sensors

» Gas mixer / gas dosing valve position reporting.

Actuator at the engine:

e Actuator - throttle valve

e Bypass-valve for turbocharger

¢ Control of the gas mixer / gas dosing valve

1.01.04 Standard tools (per installation)

The tools required for carrying out the most important maintenance work are included in the scope of supply
and delivered in a toolbox.

1.02 Generator-low voltage

The 2 bearing generator consists of the main generator (built as rotating field machine), the exciter machine
(built as rotating armature machine) and the digital excitation system.
The digital regulator is powered by an auxiliary winding at the main stator or a PMG system

Main components
¢ Enclosure of welded steel construction
e Stator core consist of thin insulated electrical sheet metal with integrated cooling channels.
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e Stator winding with 2/3 Pitch

¢ Rotor consists of shaft with shrunken laminated poles, Exciter rotor, PMG (depending on Type) and fan.
e Damper cage

= Excitation unit with rotating rectifier diodes and overvoltage protection

Dynamically balanced as per 1ISO 1940, Balance quality G2,5

Drive end bracket with re greaseable antifriction bearing

o Non-drive end bracket with re grease antifriction bearing

e Cooling IC01 - open ventilated, air entry at non-drive end , air outlet at the drive end side
e Main terminal box includes main terminals for power cables

» Regulator terminal box with auxiliary terminals for thermistor connection and regulator.

e Anti-condensation heater

e 3 PT100 for winding temperature monitoring+3 PT100 Spare

e 2 PT100 for bearing temperature monitoring

-}

Option:
Current transformer for protection and measuring in the star point .
xx/5A, 10P10 15VA , xx/5A, 1FS5, 15VA :

Electrical data and features
e Standards: IEC 60034, EN 60034, VDE 0530, ISO 8528-3, ISO 8528-9

= Voltage adjustment range: +/- 10 % of rated voltage (continuous)

e Frequency: -8/+4% of rated frequency

¢ Overload capacity: 10% for one hour within 6 hours, 50% for 30 seconds
e Asymmetric load : max. 8% 12 continuous, in case of fault 12 x t=20

o Altitude: < 1000m

e Max permitted generator intake air temperature: 5°C - 40°C

e Max. relative air humidity: 90%

e Voltage curve THD Ph-Ph: <3,5% at idle operation and <5% at full load operation with linear symmetrical
load

¢ Generator suitable for parallel operating with the grid and other generators

e Sustained short circuit current at 3-pole terminal short circuit: minimum 3 times rated current for 5 seconds.

e Over speed test with 1.2 times of rated speed for 2 minutes according to IEC 60034

Digital Excitation system ABB Unitrol 1010 mounted within the AVR Terminal box with following
features:

o Compact and robust Digital Excitation system for Continuous output current up to 10 A (20A Overload
current 10s)

e Fast AVR response combined with high excitation voltage improves the transient stability during LVRT
events.

e The system has free configurable measurement and analog or digital I/Os. The configuration is done via the
local human machine interface or CMT1000

¢ Power Terminals
3 phase excitation power input from PMG or auxiliary windings

16.02.2017/RS (A79A) TS JGS 416 B82 480V 16 February 2017 Tajiguas Landfill

established by authorized %af pa\lﬁa‘ f38GE Jenbacher GmbH & Ca OG 1 0/1 9[201 7\ 8/43



Auxiliary power input 24VDC
e Excitation output
o Measurement terminals: 3 phase machine voltage, 1 phase network voltage, 1 phase machine current
¢ Analog I/Os: 2 outputs / 3 inputs (configurable), +10 V/-10 V
= Digital I/O: 4 inputs only (configurable), 8 inputs / outputs (configurable)
= Serial fieldbus: RS485 for Modbus RTU or VDC (Reactive power load sharing for up to 31 GEJ engines in
island operation), CAN-Bus for dual channel communication
e Regulator Control modes: Bump less transfer between all modes
Automatic Voltage Regulator (AVR) accuracy 0,1% at 25°C ambient temperature
Field Current Regulator (FCR)
Power Factor Regulator (PF)
Reactive Power Regulator (VAR)
s Limiters: Keeping synchronous machines in a safe and stable operation area
Excitation current limiter (UEL min / OEL max)
PQ minimum limiter
Machine current limiter
V / Hz limiter
Machine voltage limiter
= Voltage matching during synchronization
¢ Rotating diode monitoring

e Dual channel / monitoring: Enables the dual channel operation based on self-diagnostics and setpoint
follow up over CAN communication.. As Option available

e Power System Stabilizer (PSS) is available as option. Compliant with the standard IEEE 421.5-2005 2A /
2B, the PSS improves the stability of the generator over the highest possible operation range.

s Computer representation for power system stability studies: ABB 3BHS354059 EO01

s Certifications: CE, cUL certification according UL 508c (compliant with CSA), DNV Class B,

e Commissioning and maintenance Tool CMT1000 (for trained commissioning/ maintenance personal)

e With this tool the technician can setup all parameters and tune the PID to guarantee stable operation. The
CMT 1000 software allows an extensive supervision of the system, which helps the user to identify and
focate problems during commissioning on site. The CMT1000 is connected to the target over USB or
Ethernet port, where Ethernet connection allows remote access over 100 m.

e Main window
e [ndication of access mode and device information.
e (Change of parameter is only possible in CONTROL access mode.
e LED symbol indicates that all parameter are stored on none volatile memory.
e Setpoint adjust window
s Overview of all control modes, generator status, active limiters status and atarms.
e Adjust set point and apply steps for tuning of the PID.
s Oscilloscope
e 4 signals can be selected out of 20 recorded channels. The time resolution is 50ms.Save files to your PC
for further investigation.
¢ Measurement
e All measurements on one screen.

16.02.2017/RS (A79A) TS JGS 416 B82 480V 16 February 2017 Tajiguas Landfill

estabtished by authorized %2 pa\fﬂal 138GE Jenbacher GmbH & Co OG 1 0/1 9/201 71 9/43



Routine Test
Following routine tests will be carried out by the generator manufacturer
e Measuring of the DC-resistance of stator and rotor windings
e Check of the function of the fitted components (e.g. RTDs, space heater etc.)
= Insulation resistance of the following components
Stator winding, rotor winding
Stator winding RTDs
Bearing RTDs
Space heater
= No Load saturation characteristic (residual voitage)
e Stator voitage unbalance
e Direction of rotation, phase sequence
e High voltage test of the stator windings (2 x Unom. + 1000 V) and the rotor windings (min. 1500 V)

1.03 Module Accessories

Base frame
Common Base Frame fabricated with welded structural steel. Frame to mount the engine, jacket water heat
exchangers, pumps and engine auxiliaries, as well as generator. :

Coupling
Engine to Generator coupling is provided. The coupling isolates the major sub-harmonics of engine
alternating torque from generator.

Coupling housing
Provided for Coupling

Anti-vibration mounts
2 sets of isolation, one is arranged between engine block assembly and base frame. The second is via
insulating pads (SYLOMER) for placement between base frame and foundation, delivered loose.

Exhaust gas connection
A flanged connection is provided that collects the exhaust gas turbocharger output flows, includes flexible
pipe connections (compensators) to compensate for heat expansions and vibrations.

Combustion air filter
A Dry type air filter with replaceable filter cartridges is fitted. The assembly includes flexible connections to
the fuel mixer/carburetor and service indicator.

Interface panel (M1 cabinet)
Totally enclosed sheet steel cubicle with hinged doors, pre-wired to terminals, ready to operate. All Cable
entry will be via bottom mounted cable gland plates.

Painting: RAL 7035
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Protection: External NEMA 3 (IP 54), Internal IP 20 (protection against direct contact with live parts)

Cabinet design is according to IEC 439-1 (EN 60 439-1/1990) and DIN VDE 0660 part 500, respectively.
Ambient temperature 41 - 104 °F (5 - 40 °C), Relative humidity 70%

Dimensions:

= Height: 51 in (1300 mm)
s Width: 47 in (1200 mm)
e Depth: 16 in (400 mm)

Control Power Source: The starter batteries and the cabinet mounted battery chargers will provide the power
source for this enclosure.

Interface Panel contents and control functions:

e The cabinet houses the unit Battery Charger and primary 24VDC Contro! Power Distribution (breakers,
fuses, and terminals) from the unit Batteries . ,

e Distributed PLC Input and Output cards; located in the cabinet, gather all Engine and Generator Control
I/O. These cards transmit data via data bus interface to the central engine control of the module control
panel located in the A1 cabinet. Data bus is via CAN and B&R Proprietary Data Highway (Data Cables
provided by GE)

e Speed monitoring relays for protection are provided.

= (Gas Train I/O Collection, including interface relays and terminals for gas train shutoff valves.

¢ Transducer for generator functions, such as excitation voltage.

» Door Mounted Emergency Stop Switch with associated Emergency Stop Loop interface relays.

= Miscellaneous control relays, contacts, fuses, etc. for additional control valves, and auxiliaries.

o |nterface Terminal Strips

Skid Mounted 3 Phase Devices are Powered by 3 x 480/277 V, 60 Hz, 50 A

AC Power for engine mounted auxiliaries (heater, pumps, etc.) are routed through a separate J-box mounted
on the side M1 cabinet (Box E1). This is done to maintain signal segregation (AC from control)

NOTE: Generator Current Transformer wiring is connected directly to the Generator and does NOT
pass through the M1 cabinet.

1.03.01 Engine jacket water system

Engine jacket water system

Closed cooling circuit, consisting of:

e Expansion tank

= Filling device {check and pressure reducing valves, pressure gauge)
e Safety valve(s)

¢ Thermostatic valve

= Required pipework on module

¢ Vents and drains
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s Electrical jacket water pump, including check valve
¢ Jacket water preheat device

1.03.02 Automatic lube oil replenishing system incl. extension tank

Automatic lube oil replenishing system:

Includes fioat valve in lube oil feed line, including inspection glass. Electric monitoring system will be provided
for engine shut-down at lube oit levels "MINIMUM" and "MAXIMUM". Solenoid valve in oil feed line is only
activated during engine operation. Manual override of the solenoid valve, for filling procedure during oil
changes is included.

Oil drain
By set mounted cock

Oil sump extension tank 79.3 gal-
To increase the time between oil changes

Pre-lubrication- and aftercooling oil pump:
Mounted on the module base frame; it is used for pre-lubrication and aftercooling of the turbochargers.
Period of operation: Pre-lubrication: 1 minute
Aftercooling: 15 minutes from engine stop
Consisting of:
¢ 1 piece oil pump 1500 W, 24 V
e All necessary vents
e Necessary pipework

1.05.01 Gas train <500mbar (7.3 psi)

Pre-assembled, delivered loose, for installation into gas pipework to the module.

Consisting of:

e Manual shut off valve

e Gas filter, filter fineness <3 pm

o Pressure gauge with push button valve
» Gas admission pressure regulator

¢ Solenoid valves

e Leakage detector

» (Gas pressure switch (min.)

e TEC JET (has to be implemented horizontal)
¢ Gas flow meter (option)

¢ p/t compensation (option)
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The gas train comptlies with DIN - DVGW regulations.
Maximum distance from TEC JET outlet to gas entry on engine, including flexible connections, is 39,37in
(1m)

1.07 Painting

e Quality: Oil resistant prime layer
Synthetic resin varnish finishing coat

s Color: Engine: RAL 6018 (green)
Base frame: RAL 6018 (green)
Generator: RAL 6018 (green)
Module interface
panel: RAL 7035 (light grey)
Control panel: RAL 7035 (light grey)

1.11 Engine generator control panel per module- Dia.ne XT4 incl. Single
synchronization of the generator breaker

Dimensions:

* Height: 87 in (including 8 in pedestal *)
e Width: 32 -48 in*)
e Depth: 24in™)

Protection class:
o external IP42
= Internal IP 20 (protection again direct contact with live parts)

*) Control panels will be dimensioned on a project specific basis. Actual dimensions will be provided in the
preliminary documentation for the project.

Control supply voltage from starter and control panel batteries: 24V DC

Aucxiliaries power supply: (from provider of the auxiliary supply)
3 x 480/277 V, 60 Hz

Consisting of:
Motor - Management - System DIA.NE
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Central engine and module control:

An industrial PC- based modular industrial control system for module and engine sequencing controf (start
preparation, start, stop, aftercooling and control of auxiliaries) as well as all control functions.

Interfaces:
e Ethernet (twisted pair) for remote monitoring access
= Ethernet (twisted pair) for connection between engines
» Ethernet (twisted pair) for the Powerlink connection to the control input and output modules.
e USB interface for software updates

Connection to the local building management system according to the GE Jenbacher option list
(OPTION)
* MODBUS-RTU Slave
MODBUS-TCP Slave,
PROFIBUS-DP Slave (160 words),
PROFIBUS-DP Slave (190 words),
ProfiNet
OPC

@

°

Control functions:
e Speed control in idle and in island mode
e Power output control in grid parallef operation, or according to an internal or external set point value on a
case by case basis _
e LEANOX control system which controls boost pressure according to the power at the generator terminals,
and controls the mixture temperature according to the engine driven air-gas mixer
= Knocking control: in the event of knocking detection, ignition timing adjustment, power reduction and
mixture temperature reduction (if this feature is instailed)
e Load sharing between engines in island mode operation (option)
e Linear power reduction in the event of excessive mixture temperature and misfiring
e |Linear power reduction according to CH4 signal (if available)
e |Linear power reduction according to gas pressure (option)
o Linear power reduction according to air intake temperature (option)

Multi-transducer to record the following alternator electrical values:
< Phase current (with slave pointer))
¢ Neutral conductor current
* Volitages Ph/Ph and Ph/N
e Active power (with slave pointer)
= Reactive power
e Apparent power
e Power factor
e Frequency
¢ Active and reactive energy counter
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Additional 0 (4) - 20 mA interface for active power as well as a pulse signal for active energy

The following alternator monitoring functions are integrated in the multi-measuring device:
e Overload/short-circuit [51], [50]
¢ Over voltage [59]
¢ Under voltage [27]
° Asymmetric voltage [64], [59N]
e Unbalance current [46]
e Excitation failure [40]
e Over frequency [81>]
= Under frequency [81<]

Lockable operation modes selectable via touch screen:

e "OFF" operation is not possible, running units will shut down immediately;

e "MANUAL" manual operation {start, stop) possible, unit is not available for fully automatic
, . operation. . .

e "AUTOMATIC" - fully automatic operation according to external demand signal:

Demand modes selectable via touch screen:
e external demand off (,OFF")
s external demand on (,REMOTE®)
e overide external demand {,ON*)

Malfunction Notice list;

Shut down functions e.g.:
¢ Low lube oil pressure
e Low lube oil level
e High lube oil level
e High lube oil temperature
¢ Low jacket water pressure
= High jacket water pressure
= High jacket water temperature
e Overspeed
e Emergency stop/safety loop
e (3as train failure
¢ Start failure
s Stop failure
e Engine start blocked
» Engine operation blocked
e Misfiring
¢ High mixture temperature
e Measuring signal failure
e Overload/output signal failure
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¢ Generator overload/short circuit

e Generator over/undervoltage

e Generator over/underfrequency

s Generator asymmetric voltage

¢ Generator unbalanced load

e Generator reverse power

s High generator winding temperature
e Synchronizing failure

e Cylinder selective Knocking failure

Warning functions e.g.:
e Cooling water temperature min.
e Cooling water pressure min.
= Generator winding temperature max.

Remote signals:
{volt free contacts)

1NO = 1 normally open
1NC = 1 normally closed
1COC = 1 change over contact

e Ready for automatic start (to Master control) 1NO
e Operation (engine running) 1NO
¢ Demand auxiliaries 1NO
= Collective signal "shut down" 1NC
¢ Collective signal "warning" 1NC

External (by others) provided command/status signals:
e Engine demand (from Master control) 18
o Auxiliaries demanded and released 1S

Single synchronizing Automatic

For automatic synchronizing of the module with the generator circuit breaker to the grid by PLC- technology,
integrated within the module control panel.

Consisting of:
¢ Hardware extension of the programmable control for fully automatic synchronization selection and
synchronization of the module and for monitoring of the generator circuit breaker closed signal.
» Lockable synchronization selection via touch screen with the following selection modes:
e "MANUAL" Manual initiation of synchronization via touch screen button followed by fully
automatic synchronization of the module
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e "AUTOMATIC" Automatic module synchronization, after synchronizing release from the module
control

o "OFF" Selection and synchronization disabled
Control of the generator circuit breaker according to the synchronization mode selected via touch
screen.

e “Generator circuit breaker CLOSED/ Select” Touch-button on DIA.NE XT

e "Generator circuit breaker OPEN" Touch-button on DIA.NE XT

Status sighals:
Generator circuit breaker closed
Generator circuit breaker open

Remote signals:
(volt free contacts)
Generator circuit breaker closed 1 NO

The following reference and status signals must be brovided by the switchgéar supplier:

e Generator circuit breaker CLOSED 1 NO
o Generator circuit breaker OPEN 1 NO
e Generator circuit breaker READY TO CLOSE 1 NO
e Mains circuit breaker CLOSED 1 NO
s Mains circuit breaker OPEN 1 NO

Mains voltage 3 x 480/277V or 3x 110V/v3 other measurement voltages available on request

Bus bar voltage 3 x 480/277 V or 3x 110V/v3 — other measurement voltages available on request
Generator voltage 3 x 480 V or 3x 110V/v3 — other measurement voltages available on request
Voltage transformer in the star point with minimum 50VA and Class 0,5

The following volt free interface-signals will be provided by GE Jenbacher to be incorporated in

switchgear:

e CLOSING/OPENING command for generator circuit breaker

(permanent contact) 1NO +1NC
= Signal for circuit breaker undervoltage trip 1 NO
Maximum distance between module control panel and engine/interface panel: 99oft
Maximum distance between module control pane! and power panet: 164ft
Maximum distance between module control panel and master control panel: 164ft
Maximum distance between alternator and generator circuit breaker: 99ft
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1.11.01 Remote messaging over MODBUS-TCP

Data transfer from the Jenbacher module control system to the customer's on-site central control system via
MODBUS TCP using the ETHERNET 10 BASE-T/100BASE-TX protocol TCP/IP.

The Jenbacher module control system operates as a SLAVE unit.
The data transfer via the customer's MASTER must be carried out in cycles.

Data transmitted:

Individual error messages, operational messages, measured values for generator power, oil pressure, oil
temperature, cooling water pressure, cooling water temperature

GE Jenbacher limit of supply:
RJ45 socket at the interface module in the module control cabinet

1.11.06 Remote Data-Transfer with DIA.NE XT4

General
DIA.NE XT4 offers remote connection with Ethernet.

Applications:

1.) DIA.NE XT4 HMI

DIA.NE XT4 HM! is the human-machine-interface of DIA.NE XT4 engine control and visualization system for
GE Jenbacher gas engines.

The system offers extensive facilities for commissioning, monitoring, servicing and analysis of the site.

By installation of the DIA.NE XT4 HMI client program it can be used to establish connection to site, if
connected to a network and access rights are provided.

The system runs on Microsoft Windows Operating systems (Windows XP, Windows 7, Windows 8)

Function

Functions of the visualization system at the engine control panel can be used remotely. These are among
others control and monitoring, trend indications, alarm management, parameter management, and access to
long term data recording. By providing access to multiple systems, also with multiple clients in parallel,
additional useful functions are available like multi-user system, remote control, print and export functions and
data backup.DIA.NE XT4 is available in several languages.

Option - Remote demand/blocking

If the service selectors switch at the module control panel is in pos."Automatic” and the demand-selector
switch in pos."Remote”, it is possible to enable (demanded) or disable (demand off) the module with a control
button at the DIA.NE XT4 HMI

Note:

With this option it makes no sense to have an additional clients demand (via hardware or data bus)
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or a self-guided operation (via GE Jenbacher master control, grid import /export etc.).
Option - Remote - reset (see TA-No. 1100-0111 chapter 1.7 an d1.9)

Scope of supply
¢ Software package DIA.NE XT4 HMI Client Setup (Downioad)
e Number of DIA.NE XT4 HMI - Client user license (Simultaneous right to access of one user to the
engine control) ‘

Nr. of license Access

1 1 Users can be logged in at the same time with a PC
{(Workplace, control room or at home).

2 -“n“ (Optional) | 2- "n" Users can be logged in at the same time with a PC
(Workplace, control room or at home).

if 2- “n" users are locally connected at Computers from office
or control room, then it is not possible to log in from home.

Caution! This option includes the DIA.NE XT4 HMI client application and its license only — NO secured, -
encrypted connection will be provided by GE Jenbacher! A secured, encrypted connection — which is
mandatory — has to be provided by the customer (via LAN connection or customer-side VPN), or can be
realized by using option myPlant™.

Customer requirements
e Broad band network connection via Ethernet(100/1000BASE-TX) at RJ45 Connector (ETH3) at
DIA.NE XT4 server inside module control panel
e Standard PC with keyboard, mouse or touch and monitor (min. resolution 1024*768)
e QOperating system Windows XP, Windows 7, Windows 8
e DirectX 9.0 ¢ compatible or newer 3D display adapter with 64 MB or higher memory

2.) myPlant™

myPlant™ is the GE Jenbacher remote monitoring and diagnostic (RM&D) service

Offering Feature Connect | Protect

Online data transfer v v

Big Data cloud storage

Engine status visibility

Asset Control alarms visibility
Management

AN NN IN

Basic data trends
Remote access to DIA.NE HMI -
Unlimited data trending -

Advanced diagnostics -

AR N NS NN AN A

Fleet Fleet status on world map -
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Management Fleet summaries and reporting - v
SMS/Email notifications -
Smartphone app v v

N

Mobility

Web application with following features:
¢ Visualization of the current state of the engine (available, in operation, fauit)
o View of various readings of the Gen-set
e Visualization of counts as a trend graph (if plant available online, or by manually entering of the counter
readings)
e Trend graph of the performance value (low resolution; only if system available online)

myPlant™ Connect is free of charge for registered customers
myPlant™ Protect is free of charge within the warranty period (limited to 1 year) and is also included as part
of any contractual service agreement (CSA).

Scope of supply
e Access to myPlant™
e Connection between plant server and myPlant™ system

Customer requirements
e Permanent internet line (wired or mobile, (see option 4))
e See technical instruction TA 2300-0008
e Qutbound data connectivity (from plant server to Internet) ONLY — INBOUND connections must NOT
be allowed!

CAUTION!

It is in the responsibility of the customer to prevent direct access from the Internet to the plant server using
technical equipment like firewalls.

GE Jenbacher does not provide such security devices and services as part of this option!

3.) Mobile Internet (OPTION)
Connection Plant - Customer via secured Internet - connection
See also technical instruction TA 2300 - 0006

Scope of delivery
¢ Mobile Internet router with antenna to connect to the DIA.NE Server XT4

Customer requirements
e SIMcard for 3G/ 4G
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» General data:

e Power supply 3x320-~550V,47 - 63 Hz

e max. power consumption 1060 W

e Nominal D.C. voltage 24 V(+/-1%)

¢ Voltage setting range 24V to 28,8V ( adjustable)

e Nominal current (max.) 40 A

e Dimensions ca. 10 x 5 x5inch (240 x 125 x 125 mm)
= Degree of protection IP20 to IEC 529

e Operating temperature 32 °F — 140 °F (0 °C - 60 °C)
e Protection class 1

e Humidity class 3K3, no condensation.

¢ Natural air convection :

e Standards EN60950,EN50178

UL/cUL (UL508/CSA 22.2)

Signalling: f

Green Led: Output voltage > 20,5V

Yellow Led: Overload, Output Voltage < 20,5V
Red Led: shutdown

Control accumulator:
e Pb battery 24 VDC/18 Ah

1.20.05 Electric jacket water preheating

Installed in the jacket water cooling circuit, consisting of:

e Heating elements

e Water circulating pump

The jacket water temperature of a stopped engine is maintained between 133 °F (56°C) and 140°F (60°C), to
allow for immediate loading after engine start.

1.20.08 Flexible connections

Following flexible connections per module are included in the GE Jenbacher -scope of supply:

No.Connection Unit Dimension Material

2 Warm water in-/outlet in/lbs 4"/145 Stainless steel
1 Exhaust gas outiet in/lbs 12"/145 Stainless steel
1 Fuel gas inlet in/lbs 5"/145 Stainless steel
2 Intercooler in-/outlet in/ibs 2Y2"/ Stainless steel

2 Lube oil connection in 1.1 Hose

Seals and flanges for all flexible connections are included.
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2.00 Electrical equipment

Totally enclosed floor mounted sheet steel cubicle with front door wired to terminals. Ready to operate, with
cable entry at bottom. Naturally ventilated.

Protection: IP 42 external, NEMA 12
[P 20 internal (protection against direct contact with live parts)

Design according to EN 61439-2/ |[EC 61439-2 and ISO 8528-4.
Ambient temperature 41 - 104 °F (5 - 40 °C), 70 % Relative humidity

Standard painting: Panel: RAL 7035
Pedestal: RAL 7020

2.02 Grid monitoring device
Standard without static Grid - 60Hz alternator

Function:
For immediate disconnection of the generator from the grid in case of grid failures.

Consisting of:

¢ High/low voltage monitoring

¢ High/low frequency monitoring

= Specially adjustable independent time for voltage and frequency monitoring

» Vector jump monitoring or df/dt monitoring for immediate disconnection of the generator from the grid for
example at short interruptions

e Indication of all reference dimensions for normal operation and at the case of disturbance over LCD and
LED

e Adjusting authority through password protection against adjusting of strangers

Scope of supply:
Digital grid protection relay with storage of defect data, indication of reference dimensions as well as

monitoring by itself.

Grid protection values:

Parameter Parameter limit Max time delay]s] Comments
59-61Hz Do work normal
f<[ANS! 81U] H59Hz 0,5 Load reduction with 10%/HZ
below 59Hz!
16.02.2017/RS (A79A) TS JGS 416 B82 480V 16 February 2017 Tajiguas Landfill

established by authorized ?9 p@vfie] 3865 Jenbacher GmbH & Co OG 1 0/1 9/201 736/43



f<<[ANSI 81U] 58.5Hz 0,1

f>[ANSI 810} 61,5Hz 0,1 Load reduction with 30%/HZ
above 61Hz!

U<[ANSI 27] 90% 1 Load reduction with 1%P
/%U below 95%

U<<[ANSI 27] 80% 0,2 Load reduction with 1%P
/%Y below 95%

U>[ANSI 59] 110% 30 Load reduction with 1%P
/%U above 105%

U>>[AN$! 59] 115% ‘ 0,2 ) Load reduction with 1%

( P/%U above 105%

Di/dt [ANSI 81R] 2Hz/s, 5 Periods Cos phirange:

or Or 0,8ind (overexcited)

Vector shift 8° -3pol -1

[ANSI 78]

3.71 Vibration Switch

A structural Vibration Switch will be instalied on the package base frame to detect excessive vibrations. A
signal we will be sent to the control panel to indicate an alarm condition.

3.72 Seismic Protection

The main base will be supplied with pre-drilled holes to accommodate customer furnished bolts to act as
retaining elements in the event of an earthquake. These customer foundation mounted bolts cannot come
into contact with the unit base frame, as these bolts are for retention only, not mounting.

Details will be provided at first drawing submittal.
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3.74 Control Strategy and Options (Type 4)

Control Strategy — The following control modes will be available in the Diane Control

Grid Parallel with KW Control — Real Power Load Control of the Generator set will be either via a 4-
20mA input from the customer representing a unit KW load setpoint or a KW load setpoint entered
on the Diane XT3 screen. Upon breaker closure, the unit will ramp to the setpoint at a maximum
rate of (Rated Unit KW) / 180 seconds.

Grid Parallel with PF Control —~ Reactive Power Load Control of the Generator set will be either via a
4-20mA input from the customer representing a unit Power Factory setpoint or a Power Factor
setpoint entered on the Diane XT3 screen. Upon breaker closure, the unit will maintain the
setpoint.

Grid Parallel with Import/Export Control - Load Control via an Import/Export KW level entered on
the Diane XT3 screen. Required will be a customer 4-20mA signal representing the Site KW
(Imported and/or Exported Power} that is to be controlled. Upon breaker closure, the unit will
ramp to a load that will drive the KW value represented by the 4-20mA input signal to the level
entered on Customer Import/Export Setpoint entered in the Diane XT3 screen. Once at the
setpoint, the unit will raise and lower load to maintain this value. If the generator load required to
maintain this setpoint drops below the minimum load level of the generator set, the unit 52G circuit
breaker will be opened.

[stand Mode Operations with Blackout Starting — Island Operations with Black start capability will
allow the engine to start and run without utility being present. The engine will be able to start the
engine on battery power, close the generator breaker against a dead bus, and operate
independently of a utility power source. The customer must ensure that there is sufficient fuel gas
and pre-chamber gas at pressure in the event of a Type 6 engine so configured. The engine will
start without the normal confirmation of engine block temperature or operation of a circulating AC
water pump. it will be required of the operators that once the engine is connected to the generator
bus, power to the engine auxiliaries be restored. Load Management is expected to be limited by the
operators to the limits of the engine, as per GE Jenbacher T1 2108-0031. This system will work in
conjunction with a GE Jenbacher Master Synchronizing Control (see appropriate Spec Section) if so
equipped. If this is a single unit and synchronization with the utility after assuming operations is
required, a Grid Parallel with Single Unit Island Operations option will be required.

Per Unit Hot Water Loop Controls - Hot Water Loop Pane! Controls and Software to include:

Hot Water Pump {Panel Control Parts and SW Only} - The option will add specific contact output and
feedback input to/from an MCC for the Hot Water Pump. This will include relays and software.

Hot Water Monitoring (Panel Control Parts and SW Only) - This option will monitor 3 hot water loop
switches, flow, pressure and temperature. This option includes hardwired relays added to the trip
loop, and internal software
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- Hot Water Return Temperature Control (Panel Parts and SW Only) - This feature will provide all
necessary controls to operate a 3 Way temperature control valve. The customer will provide a
PT100 as a feedback signal and the Diane will provide a 4-20mA Analog Output to a customer
provided valve. Control and Display Software are also provided.

- Emergency Hot Water Temperature Control {Panel Parts and SW Only) - This feature will provide all
necessary controls to operate a 3 Way temperature control valve. The customer will provide a
PT100 as a feedback signal and the Diane will provide a 4-20mA Analog Output to a customer
provided valve. Control and Display Software are also provided.

Per Unit Intercooler Loop Controls - intercooler Loop Panel Controls and Software to include:

- ICTemperature Control (Panel Parts and SW Only) - This feature will provide all necessary controls
to operate a 3 Way temperature control valve in thé IC Loop if Not Required by Site Conditions. The
Diane will provide a 4-20mA Analog Output to a customer provided valve and will utilize mixture
temperature as a feedback input. Control and Display Software are also provided.

- Intercooler Pump Control {Panel Control Parts and SW Only) - The option will add specific contact
output and feedback input to/from an MCC for the intercooler Water Pump. This will include relays
and software.

- Intercooler Loop Pressure (Panel Parts and SW Only) - This feature will provide an discrete input and
associated software for the Intercooler Loop system pressure.

Per Unit Radiator Controls - Radiator Panel Controls and Software to include:

- Single Circuit High Temperature Loop Radiator Fan Control {Panel Parts and SW Only) - This feature
will provide controls for a customer provided single circuit High Temperature Loop radiator {4 fan).
The MCC control signals (DO/DI) will be provided, along with the necessary software

- Single Circuit Low Temperature Loop Radiator Fan Control {Panel Parts and SW Only) - This feature
will provide controls for a customer provided single circuit Low Temperature Loop radiator (4 fan).
The MCC control signals (DO/DI} will be provided, along with the necessary software

Per Unit Ventilation Related Controls - Diane XT3 System will be provided with the following additional
features to operate a customer enclosure

- Ventilation Fan control Option 1 - Customer Ventilation Fan control based on container internal
temperature. Signal is based on a customer provide PT100 inside the container. A 4-20mA signal is
provided for use by a customer provided VFD. Discrete 10 is provided for starting and feedback
signals to the VFD. Itis assumed that the customer MCC will provide starter motor protection.
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Ventilation System Louver Control - Electrical and Control features are provided for louver opening

and closing based on engine operation and compartment temperature. 4 Louver driver contacts are
provided

Discrete Input for Air Filter Differential Pressure — Additional Discrete Input and associated software
for control

Per Unit Miscellaneous Controls - Diane XT3 System will be provided with the following additional features

to operate a customer enclosure

Exhaust By-Pass Control -The exhaust by-pass consists of two flaps {one open, one closed) housed in

a tee section of piping, which are controlled by a single actuator. The position of the by-pass is
determined by the outlet temperature of the process heat exchanger. A PT100 sensoris used to
send the outlet temperature of the process heat exchanger to the DIA.NE. The DIA.NE monitors this
temperature, and if the temperature is at or above set point, moves the flaps to reduce the flow to
the Exhaust Heat Exchanger while increasing the flow'to the exhaust bypass. For temperatures
below set point, all flow is directed through the Exhaust Heat Exchanger {(analog output = 20 mADC).

[4 mADC = full bypass, 20 mADC = full Enalco. A broken wire or loss of signal will produce a full
bypass output condition.] *

*There is a presumption is that a broken wire alarm already exists in the code.

Additional Emergency Stop Signals - Additional Terminals for customer Estop switches

Audible and Visual Alarm Indications - Hardware and software to drive a customer provided horn
and strobe. Power for these devices is provided from the control system and is 24VDC

SCR Control Signals — 2 additional discrete inputs and 1 analog will be required:
e Discrete In 1 - Unit Operation/Engine Running (SSL20) to start the unit
e Discrete In 2 - SCR Alarm {SS69) for display on the alarm Diane XT screen,
e Analog Out 1 - Generator Power (0-100% = 4-20mA) for control of the SCR spray
mechanism.

Gas Flow Meter Trending - Gas Flowmeter Trending and Display (Flowmeter not included).
Option includes a 4-20mA input that will accept the pressure and temperature corrected gas flow
from a customer provided flow meter computer and will incorporate the signal into trending and
displays in the Diane system.

Gas Flow Meter Correction - Gas Flowmeter temperature and pressure compensation.

Option includes three {3) 4-20mA inputs that will represent actual measured flow, pressure and
temperature. Along with a customer provided flow meter calibration sheet, these 3 signals will be
input to a calculation that will compensate the flowmeter flow signal to current gas conditions. The
results will be incorporated into trending and displays in the Diane system.
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4.00 Delivery, installation and commissioning

4.01 Carriage

According to contract.

4.02 Unloading

Unloading, moving of equipment to point of installation, mounting and adjustment of delivered equipment on
intended foundations is not included in GE Jenbacher scope of supply.

4.03 Assembly and installation
Assembly and instailation of all GE Jenbacher -components is not included in GE Jenbacher scope of supply.

4.04 Storage
The customer is responsible for secure and appropriate storage of all delivered equipment.

4.05 Emission measurement (exhaust gas analyser) ’
Emission measurement by GE Jenbacher personnel, to verify that the guaranteed toxic agent emissions have
been achieved (costs for measurement by an independent agency will be an extra charge).

5.01 Limits of delivery - Genset

Electrical:
o Genset:
s At terminals of genset interface panel
o At terminals of generator terminai box
(screwed glands to be provided locally)
e Genset control panel:
At terminal strips
o Auxiliaries:
At terminals of equipment which is supplied separately

Cooling water
At inlet and outlet flanges on genset

Exhaust gas
At outlet flange of the genset

Combustion air
The air filters are set mounted

Fuel gas
At inlet and outlet flange of gas train
At inlet flange of gas pipework on genset
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Lube oil
At lube oil connections on genset

Draining connections and pressure relief
At genset

Insulation

Insulation of heat exchangers and pipework is not included in our scope of supply and must be provided
locally.

First filling
The first filling of genset, (lube oil, engine jacket water, anti-freeze, anti-corrosive agent, battery acid) is not
included in our scope of supply.

The composition and quality of the used consumables are to be strictly monitored in accordance with the
“Technical Instructions” of GE JENBACHER.

Suitable bellows and flexible connections must be provided locally for all connections.
Cables from the genset must be flexible.

5.02 Factory tests and inspections
The individual module components shall undergo the following tests and inspections:

5.02.01 Engine tests

Carried out as combined Engine- and Module test according to DIN ISO 3046 at GE Jenbacher test bench.
The following tests are made at 100%, 75% and 50% load, and the results are reported in a test certificate:
e Engine output

¢ Fuel consumption

Jacket water temperatures

e Lube oil pressure

s Lube oil temperatures

e Boost pressure

e Exhaust gas temperatures, for each cylinder

5.02.02 Generator tests
Carried out on the premises of the generator supplier.

5.02.03 Module tests

The engine will be tested with natural gas (methane number 34). The performance data achieved at the test
bench may therefore vary from the data as defined in the technical specification due to differences in fuel gas
quality.

Carried out as combined Engine- and Module test commonly with module control panel at GE Jenbacher test
bench, according to ISO 8528, DIN 6280. The following tests are made and the resuits are reported in a test
certificate:
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Visual inspection of scope of supply per specifications.

= Functional tests per technicat specification of control system.
« Starting in manual and automatic mode of operation
e Power control in manual and automatic mode of operation
e Function of all safety systems on module

= Measurements at 100%, 75% and 50% load:
e Freguency
= Voltage
e Current

Generator output

Power factor

Fuel consumption

Lube oil pressure

Jacket water temperature

e Boost pressure

o Mixture temperature

e Exhaust emission (NOx)

The module test will be carried out with the original generator, except it is not possible because of the
delivery date. Then a test generator will be used for the module test.

To prove characteristics of the above components, which are not tested on the test bench by GE
JENBACHER, the manufacturers’ certificate will be provided.

5.03 Documentation

Preliminary documentation 60 days after receipt of a technically and commercially clarified order:
e Module drawing 1)
e Technical diagram 1)
¢ Drawing of control panel 3)
e List of electrical interfaces 2)
¢ Technical specification of controf system 2)
e Technical drawing auxiliaries (if included in GE Jenbacher-limit of delivery) 1)

At delivery:
e Wiring diagrams 3)
s Cable list 3)

At start-up and commissioning (or on clients request):
e Operating and maintenance manual 4)
e Spare parts manuat 4)
e Operation report log 4)
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UNISON SOLUTIONS, INC. CERTIFICATIONS

- ASME Certification Number (U-Stamp) - 37,381
- ASME Certification Number (R-Stamp) - R7415
- UL Certification Number - 20110405-E255550

EQUIPMENT/SUB-SYSTEMS

GAS COMPRESSION/MOISTURE REMQOVAL SYSTEM

- Gas Blower Inlet Moisture/Particulate Filter
- Gas Blower

- Forced Air to Gas Heat Exchanger

- Dual Core Heat Exchanger

- Gas Recirculation

- Skid Base

GLYCOL CHILLER

- Glycol Chiller
- Initial fill of Propylene Glycol/Water Mixture

SILOXANE REMOVAL SYSTEM

- Siloxane Removal Media Vessels

- Work Piatform and Ladder

- Initial charge of Siloxane Removal Media
- Siloxane Removal Final Particulate Filter

CONTROL SYSTEM

- Gas Conditioning System Control Panel
- Transformer

5451 Chavenelle Road, Dubuque, lowa 52002 B [0] 563.585.0967 ®

Design and content included in this document is 12.0(@&11“,38(‘ re

[2%)
[

ains the prope:

www. unisonsolutions.com

ty of Unison Sa013912Q17



DESIGN CONDITIONS

SITE INFORMATION

- Minimum Ambient Temperature 32°F
- Maximum Ambient Temperature 100°F
- Site Elevation 25 AMSL

SYSTEM REQUIREMENTS
- Maximum Gas Flow 800 scfm

INLET GAS CONDITIONS

- Minimum Inlet Gas Pressure 2"WC

- Maximum Inlet Gas Pressure 15"WC

- Minimum inlet Gas Temperature 50°F

- Maximum Inlet Gas Temperature 100°F

- Relative Humidity ’ 50-100%
- Methane {CH,) Y 45-60%

- Carbon Dioxide (CO,) 30-45%

- Nitrogen (N,) <2%

- Oxygen (0,) <5%

- Hydrogen Sulifide (H,S) <20 ppmv
- Siloxanes (L2, L3, L4, L5, D3, D4, D5, D6) Need gas testing

DISCHARGE GAS CONDITIONS

- Discharge Gas Pressure 5 psig

- Discharge Gas Temperature 80°F

- Dew Point Temperature 40°F

- Maximum Hydrogen Sulfide <10 ppmv

- Maximum Siloxane <100 ppbv

- Particulate Removal 99% removal of >3 micron
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SITE REQUIREMENTS

ELECTRICAL CLASSIFICATION
- NEC Class 1, Division 1 Group D Areas

- Gas Compression/Moisture Removal System
- Siloxane Removal System

- Unclassified Electrical Areas
- Glycol Chiller
- Gas Conditioning System Control Panel
- Transformer
EQUIPMENT MOUNTING
- Skid Mounted
- Gas Compréssion/Moisture Removal System
- Standalone
- Glycol Chiller
- Siloxane Removal System

- Gas Conditioning System Control Panel
- Transformer
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EQUIPMENT/SUB-SYSTEM DETAILS

GAS COMPRESSION/MOISTURE REMOVAL SYSTEM
- Gas Blower Inlet Moisture/Particulate Filter

- Mounted upstream of the Gas Blower

- 99% removal of 3micron and larger particulates and liquid droplets

- Materials of construction shall be 304L stainless steel

- 150# ANSI B16.5 side inlet and outlet connections

- Cleanable polypropylene structured mesh element

- Differential pressure gauge across the filter element

- Float operated gauge for liquid level indication

- Level switches above the condensate drains to warn of failure

- Bottom drain with strainer, condensate pump, check valve, manual bypass and

piping
- Gas Blower

- One Rotary Lobe Positive Displacement Blower

- Belt driven 30Hp, 480V/3Ph/60Hz EXP electric motor
- Motor speed will be controlled by a VFD

- Cast iron casing

- Inlet and discharge flex connectors

- Discharge silencer

- Discharge check valve

- Discharge pressure safety valve

- Belt guard

- Forced Air to Gas After-Cooler

- Air to Gas plate/fin core

- Materials of construction shall be aluminum plate and fins

- Galvanized steel fan shroud

- 480V/3Ph/60Hz EXP electric motor

- Motor speed will be controlfed by a VFD to prevent excessive cooling during
winter months.

- Dual Core Heat Exchanger

- Stage 1 - Gas to gas plate/fin core

- Materials of constructions shall be aluminum plate and fins

- Stage 2 - Gas to glycol fin/tube core

- Materials of construction shall be aluminum fins on 304L stainless steel tubes

- Mounted in single 304 stainless steel housing

- 150# ANSI B16.5 infet and outlet connections

- All condensation generated during cooling will be removed inside the heat
exchanger housing
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- Level switch mounted on the housing to warn of drain failure

- RTD mounted on the housing to verify the coldest temperature that the gas
reaches

- Bottom drain with strainer, float drain, manual bypass and piping

- Gas Recirculation

- Modulating Valve shall be provided to allow excess gas to flow from the
discharge of the system back to the inlet. This valve shall be controlled by
monitoring the delivery pressure of the system.

- Butterfly valves shall be lug style, iron body with stainless steel disc
and stem and FKM seat.

- Type 7 explosion proof actuator

- 120V weatherproof

- Skid Base

- Welded carbon steel construction with satin black powder coat finish

- All components'mounted, piped and wired on skid base

- 24V and 120V electrical components wired to one of two junctioh boxes on
edge of skid

- INSTALLATION CONTRACTOR to provide conduit and wiring to 480V
components

- Conduit shall be rigid aluminum

- Condensate drains piped to edge of the skid base. Drains to be routed to floor
drain by INSTALLATION CONTRACTOR.

GLYCOL CHILLER
- Glycol Chiller

- Sized for the process heat foad
- Suitable for outdoor installation
- Refrigeration System
- Two independent refrigeration circuits sized for 50% capacity each
- Two compressors sized for 50% capacity each
- Chiller capacity: 25% to 100% of rated capacity
- EC motor driven condenser fans
- Aluminum micro-channel air cooled condensers
- 316L stainless steel evaporators
- R410a refrigerant. R-410a is an HFC refrigerant with 0 ODP
- Refrigeration circuit has sealed core filter drier, liquid line solenoid
valve, liquid line shut-off valve, and sight glass/moisture indicator
- Electronic expansion valve, one per refrigeration circuit
- Glycol Chiller shall be factory tested and shipped with complete
refrigerant charge
- Glycol Circulation
- Dual glycol circulation pumps sized for 100% capacity
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- Stainless steef end suction centrifugal pumps
- TEFC Pump Motors
- Pump isolation valves on infet and outlet
- Pump discharge check valves
- Glycol reservoir is a 304 stainless steel closed tank
- Glycol piping is copper with anti-corrosion coating
- Armaflex insulation
- Glycol Chiller to utilize propylene glycol/water mix
- Initial fill of Propylene glycol will be provided
- Support Structure
- G90 galvanized steel member frame
- Powder-coated aluminum cover panels
- All components mounted, piped and wired on skid
- Glycol Chiller Control Panel
-ULType 4
- UL 508A Listed industrial Control Panel
- Painted carbon steel
- 480V/3Ph/60Hz feed will be required
- 480V disconnect
- Microprocessor based controller with full text LCD display
- 480VAC to 24VAC transformer

SILOXANE REMOVAL SYSTEM
- (2) Siloxane Removal Media Vessels

-7'6"'@ x 12’ straight side

- Materials of construction shall be 304L stainless steel

- 150# ANSI B16.5 inlet and outlet connections

- Flanged and dished top and bottom heads

- Vessels shall be free-standing on four 304L stainless stee! legs

- Elliptical access nozzle on top of each vessel

- Internal septas for even gas distribution through media

- Pressure relief valves included

- Bottom manual condensate drain with stainless steel ball valves

- Test/purge ports with ball valves on the inlet and outlet of each Siloxane
Removal Media Vessel

- Lead/Lag piping and valves between Siloxane Removal Media Vessels will be
provided

- Work Piatform and Ladder
- Work Platform shall be welded carbon steel construction with satin black
powder coat finish

- Ladder shall be galvanized steel construction

- Initial charge of Siloxane Removal Media
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- The initial charge of siloxane removal media for each Siloxane Removal Media
Vessel will be provided.

- The media shall be specifically engineered for removal of siloxanes and similar
contaminants from landfill and digester gas sources.

- Siloxane media to be loaded into the Siloxane Removal Media Vessels by the
INSTALLATION CONTRACTOR.

- Siloxane Removal Final Particulate Filter

- Mounted downstream of the Siloxane Removal Vessels

- 99% removal of 3micron and larger particulates and liquid droplets
- Materials of construction shall be 304L stainless steel

- 150# ANSI B16.5 side inlet and outlet connections

- Cleanable polypropylene structured mesh element

- Differential pressure gauge across the filter element

- Float operated gauge for liquid level indication

- Level switch above the condensate drain to warn of failure

- Bottom drain on vessel with manual ball valve

CONTROL SYSTEM
- Gas Conditioning System Control Panel

- Enclosure
-UL Type 4
- UL 508A Listed industrial Control Panel
- Painted carbon steel
- Indoor location
- Thermal Management (as necessary) _
- Rated for installation in ambient temperatures from 40°F to 104°F
- Power Distribution
- Fused Disconnect
- 480V/3Ph/60Hz feed required
- 35kA Short Circuit Current Rating
- Over current and branch circuit protection via fuses
- 480VAC field wiring to terminate at the component or terminal strips
inside control panel
- Surge Suppression '
- 480VAC Transient Voltage Surge Suppressor
- 120VAC Surge Filter
- Motor Control
- (1) 30Hp rated 6 Pulse VFD for Gas Blower Motor
- {1) 2Hp rated 6 Pulse VFD for Forced Air to Gas Heat Exchanger Motor
- {1) ¥2 Hp rated Motor Starter Overload for Condensate Pump
- Programmable Logic Controller
- Allen Bradiey
- Compact Logix PLC and I/O
- Native Allen Bradley Ethernet P data network
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- Human Machine Interface
- Proface PFXGP4601TAD
- TFT Color LCD Display
- 12” diagonal
~ 800 x 600 pixels
- Instrument wiring to terminate at terminal strips inside Control Panel

- Transformer

-3 kVA
- 480VAC to 120VAC
- NEMA 3R; Painted carbon steel

INSTRUMENTATION
- All instrumentation provided will be designed for gas service and rated for use ina NEC
Class 1, Division 1 Group D area.

- Gas Compression/Moisture Removal System Instrumentation
- Inlet Pressure Transmitter
- Level Switches at each Condensate Drain
- Level Indicators at each Condensate Drain
- RTD’s (3 Wire-100Q) at each Temperature Change Point
- RTD (3 Wire-100Q) to Monitor Glycol Temperature
- Bi-metal Thermometers at each Temperature Change Point
- Gas Blower Discharge Pressure Transmitter

- Siloxane Removal System Instrumentation
- Delivery Pressure Transmitter

PIPING
- Pipe will be SA-312 TP304/304L Weld Pipe, minimum Schedule 10S. Threaded pipe
shall be minimum Schedule 40S.
- Flange connections will be ANSI B16.5, SA-182 F304/304L Class 150.
- Pipe welding will follow ASME B31.3 Process Piping. Welded pipe will be visually
inspected and pressure tested.
- Gaskets will be 1/16” nitrile bound non-asbestos ring gaskets.

VALVES
- Ball Valves
- Stainless steel with PTFE or RTFE seat.
- Valves will be full port.
- Butterfly Valves
- Lug style iron body with stainless steel disc and stem and FKM seat.
- Check Valves
- Will be one of 2 styles; ball or dual-door.
- Ball check valves shall be stainless steel with RTFE ball.
- Dual-door check valves shall be wafer style body, material shalf be
aluminum and/or stainless steel with an FKM seat.
- Globe Valves
- Stainless steel with PTFE packing
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FASTENERS
- Fasteners shall be ASTM F593 304 Stainless Steel

SUBMITTALS

- Quantity: (3) copies of 3 ring binders and (1) electronic CD copy
- Shop Drawings and Product Data will be provided in sufficient detail to confirm compliance
with the requirements for the project. Shop Drawings and Product Data will be provided in a
complete submittal package.
- Shop Drawings
- Installation drawings and specifically prepared technical data, including design
capacities will be provided.
- Specifically prepared wiring diagrams unless standard wiring diagrams are submitted
with product data will be provided.
- Written description of operation will be provided.
- Product Data
- Catalog cuts and product specifications for each product specified will be provided.
- Standard wiring diagrams unless wiring diagrams are specifically prepared and
submitted with Shop Drawings will be provided. '

FACTORY TESTING

- The System will be tested on ambient air at Unison’s facility prior to shipment.
- The CUSTOMER is allowed to witness the testing and Unison will inform the customer (2)
weeks prior to anticipated testing date so customer can make travel arrangements.

OPERATION & MAINTENANCE MANUALS

- Quantity: (6) copies of 3 ring binders and (1) electronic CD copy

- After shipment the Gas Conditioning System will be provided with a specifically prepared
Operation & Maintenance Manual. The information provided includes a system overview,
operator interface, start-up/shut down procedures, communications, alarms procedures,
maintenance overview, mechanical component spec sheets and electrical component spec
sheets.
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MAINTENANCE
- Gas Compression/Moisture Removal System

- Clean Gas Compressor Iniet Moisture/Particulate Filter
- Change Blower Oil

- Clean Glycol Chiller Condenser

- Test Glycol for Freeze Point

- Estimated Cost = $3,500.00*/Year

*Technician Labor and travel expenses not included

- Siloxane Removal System
- Replace Siloxane Removal Media (10’ of media bed depth)

- Estimated Media Cost =572,600.00*
*Labor for change out, disposal and shipping of media not included

ELECTRICAL PARASITIC
- Electrical Parasitic

- Gas Conditioning Skid
- Condensate Pump = 1 kW
- Gas Blower Motor =33 kW
- Forced Air to Gas Heat Exchanger = 3 kW
- Glycol Chiller = 44 kw
- Controls & Auxiliary Equipment = 4 kW
Total = 85 kW (Full Load)
Total = 68 kW (Average Run Load)
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DELIVERY SCHEDULE

- Submittals delivered 3 to 4 weeks after order acceptance
- Equipment delivery 20 to 24 weeks after submittal approval
- Delivery is subject to confirmation at the time of order placement and/or submittal approval

PRICING SUMMARY

- Price includes all labor and expenses associated with the fabrication of the system.
- Prices do not reflect any taxes that may be applicable and are valid for 30 days.

"~ Price is FCA; Factory, Bubuque, |A 52002, per Incoterms 2010. Shipping costs not included, see

estimate below
- Price does not include Start-up and Commissioning. Costs are shown below

BUDGET Gas Compression/MoiStu re Removal System ......occovvimviviiciiccirienrnccrecnve e $390,000.00
BUDGET SioXane RemOVal SYSTeMi....cuviviiiiiiiieeic i sceieeeiessetee s sreeeceressareassereeseeessaeeesnes $275,000.00
Shipping ESTIMATE to Santa Barbara; CA.......c.ccocevivevvecereereens Hrveiereesnnreresseesesennennnsenentes 324,000.00

Cost is an estimate and is subject to change without notice. It does not include any
special packaging or permitting that may be required and is dependent on the final
equipment dimensions and weights.

Start-up and Commissioning Services ESTIMATE ........ccccovviiiiiiincireeeeiree s eeeeae s remsne s $12,500.00
Price includes Four (4) consecutive, 8 hour days, for one Unison Technician onsite
with travel and expenses included. Additional days may be necessary to complete
start-up and commissioning, they will be billed to the Buyer/Owner/End User at
the cost of $1,200 per day, per technician, plus travel & expenses.

OPTIONS

BUDGET CellUar VPN ...o..ooiiieie ettt ettt et et v esae s s et a e ass b estesnesveensesenneens $4,100.00
*Recommended if an internet VPN connection is not provided by the CUSTOMER
Unison can assist the Contractor/Operator/Owner during startup, substantial completion, and
throughout the warranty period. Costs for remote monitoring by a Unison Technician are not

included in the base package but are available upon request. Please contact Unison for the
latest pricing and options.

The cellular VPN hardware would be installed within the Unison Control Panel and be utilized for

remote viewing capabilities of the PLC and HMI. The Antenna needs to be installed on-site, If
mounting the Antenna on the Control Panel, the installer shall ensure that the environmental
rating of the Control Panel is maintained. Proper bulkhead and gland fittings shall be utilized.

Includes:

- Cellular Service for 1 Year
- SiM Card
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- VPN Module
- Antenna
*Cellular service must be present

Does Not Include:

- Any maintenance work after start-up

- The cable required to connect the VPN Module to the VPN Antenna (cable utilizes SMA
connectors)

- Any spare parts

- Any historical data trending or reporting

- Performance guarantee or service/maintenance contract

- Permitting for the installation of the equipment

- Analog Phone Line

- Internet Connection

PAYMENT SCHEDULE

- 30% upon order acceptance

- 30% at midpoint of construction

- 30% upon equipment delivery

- 10% upon site acceptance not to exceed 180 days from shipment
- Net 30 days on all payments

- Payment by Credit Card is NOT accepted {for equipment)

PROVIDED BY OTHERS

- VPN connection for remote access to Unison supplied equipment for troubleshooting and
remote assistance.

PRICE DOES NOT INCLUDE

- Shipping of equipment to jobsite, in equipment pricing

- Start-up and commissioning services, in equipment pricing

- Wind or seismic calculations for all equipment

- Any maintenance work after start-up

- Siloxane removal media after initial fill

- Performance guarantee or service/maintenance contract

- Any gas testing or analyses

- Permitting for the instailation of the equipment or air permits

- Freeze protection; including insulation and/or heat trace and heat trace power
- Pipe stands for field piping
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ASSUMPTIONS

VESSELS & MEDIA

- H2S and VOC's present in the gas will foul Siloxane media, additional gas testing will be

necessary to finalize all vessel and media requirements, budget pricing is dependent on
gas data given at the time of the proposal.

- Any assumption of media life that has been given is an estimate; additional gas testing
will be required at the Buyer/Owner/End Users expense.
- Vessel sizes are estimates only, gas testing will be necessary to finalize all vesselsizing.

MECHANICAL

- Flare is supplied by OTHERS

- If an existing flare is being used, it is assumed this flare is in good working order, with
all safety and control equipment.

- Foundations and/or maintenance pads are designed by OTHERS to properly support
the equipment.

ELECTRICAL

- 480V/3Ph/60Hz is available
- No historical data acquisition is included in this proposal

INSTALLATION CONTRACTOR RESPONSIBILITIES

- Installation responsibilities are broken out below into three categories to outline the work;
these responsibilities by no means fall on any single contractor or individual. it is the
responsibility of the Buyer/Owner/End User to ensure all these conditions are adhered to, as
necessary. It is responsibility of the Buyer/Owner/End User to install all equipment in
compliance with local and national codes applicable to the installation site.

BUYER/OWNER/END USER RESPONSIBILITIES

- Alt foundations and/or maintenance pads as necessary for equipment

- Provide and seal all roof and building penetrations as necessary

- Provide all anchor bolts, temporary lift equipment, power, labor, and all other
incidentals required for proper installation of the equipment shown on the drawings
that will be provided by Unison Solutions, Inc.

- All rigging and setting of equipment at job site

- Proper storage of the equipment and media prior to installation

- Provide installation of Equipment/Sub-systems per the Unison Solutions Installation
Guide

- Load initial charge of Siloxane Media into the vessels




MECHANICAL CONTRACTOR RESPONSIBILITIES

- Provide all field piping between the Equipment/Sub-systems, including but not limited
to:
- Gas Compression/Moisture Removal System
- Glycol Chiller
- Siloxane Removal System
- Provide pipe supports as necessary. Piping shall be self-supporting, and not supported
off of the Unison supplied equipment.
- Install all field located or shipped loose devices
- Provide all Heat Trace and/or Insulation as necessary to provide proper freeze
protection as defined by Unison Solutions.

ELECTRICAL CONTRACTOR RESPONSIBILITIES

- Provide 480V/3Ph/60Hz feed to the Gas Conditioning System Control Panel and Glycol
Chiller.
- Provide all field wiring and conduits between the Equipment/Sub-systems to the Gas
Conditioning Control Panel and associated equipment. This includes but not limited to:
- Gas Compression/l\/loistlire Removal System ' ‘
- Glycol Chiller
- Siloxane Removal System
- Gas Conditioning System Control Panel
- Transformer
- Provide local disconnects as necessary
- Provide all Hazardous location conduits & wiring systems per Article 500 of the NEC
- Provide conduit seals entering and/or leaving the Class |, Division 1 Electrical Area.
Conduit seals will need to be filled during Start-up and Commissioning after verification
of field wiring by Unison’s Start-up Technician. Conduit seals are to be filled prior to the
introduction of gas to the equipment.
- Provide heat trace power from local lighting panel, as necessary.

WARRANTY

- Unison Solutions, Inc. will warrant all workmanship and materials in conformance with the
attached Warranty Statement. Warranty is valid for 18 months from the time the equipment is
ready to ship from Unison’s factory or 12 months from the date of startup, whichever occurs
first.

- This proposal is for product design and equipment manufacturing only and does not include
any site or consulitative engineering services expressed or implied.

- Unison Solutions, Inc. will not release the PLC program for this system. This is considered
proprietary and the intellectual property of Unison Solutions, Inc.
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EXHIBIT K:
SECRETARY’S CERTIFICATE

CONTRACT FOR DEVELOPMENT AND OPERATIONS SERVICES SFOR
THE COUNTY OF SANTA BARBARA

I, John Dewey, certify that | am the current Managing Member of the limited liability
company named herein and that John Dewey who signed this Amendment on behalf of the
limited liability company, was then Managing Member of said limited liability company as
evidenced by the attached true and correct copy of the organizational documents for said
company. | further certify that this Contract is within the scope of said company's powers and
was duly signed for and on behalf of said company by authority of its members, as evidenced by
the attached true and correct copy of the Resolution Authorizing Execution of the Development

and Operation Agreement between MSB Investors, LLC and the County of Santa Barbara.

By: 4&- @ﬂ/_‘/ (Signature)

Name: John Dewey (Printed Name)

Title: Managing Member (Managing Member of LLC)

Date: November 3, 2017




AMENDED EXHIBIT L ~ Amended Project Approvals and Permits

September 2016
e Air Pollution Control District (APCD)-Authority to Construct (ATC) permit issued.
e APCD Permit to Operate (PTO) will be issued when facility is operating and passes

acceptance testing. Assumed to be 24 months after construction begins. Estimated
issuance March 2020.

° Obtain Well Permit from County Environmental Health Services-EHS.
February 2017
° LEA/CalRecycle issued Revised Solid Waste Facility Permit (SWFP) on February
2,2017.
November 2017
® November 14, 2017 Board of Supervisors hearing to consider Final Subsequent

EIR Addendum and approve amended project contract, Comprehensive Plan
Amendment and financing.

o File Notice of Determination (NOD) within 5 days.

e RRWMD to file the California Department of Fish and Wildlife (CDFW) CEQA EIR
document filing fee (if required) with the County Clerk simultaneous with NOD.
Challenge Period to EIR Addendum ends 30 days after filing NOD.

December 2017

® Submit SWFP Amendment Application and amended Joint Technical Document to
the LEA/CalRecycle in early December 2017.

January 2018

o Air Pollution Control District (APCD) Authority to Construct (ATC-14500-2)
modification permit issued.

February 2018

° LEA/CalRecycle SWFP Joint Technical Document amendments approved. Regional
Water Quality Control Board (RWQCB) Construction SWPPP approved and
Construction Storm Water General Permit issued for MRF/ADF site.

o Contractor begins demo and grading.
March 2018
o Obtain structural plan approval from County Planning and Development (P&D)

Building & Safety Division (B&S) (which cover pile foundations, building slabs,
retaining walls and most of the MRF walls).

o Obtain certain site related utilities permits (electrical and mechanical) simultaneous
with the structural permits (P&D B&S).
e Obtain miscellaneous infrastructure permits (Non-transient, non-community water

system permit (Well 6) onsite wastewater treatment system) from EHS.

o Obtain SB County Fire Department (SBCFD) approval of site, architectural and MEP
plans prior to submittal to B&S to insure that the TRRP meets all state and local fire
and life safety requirements.

e Obtain architectural & mechanical, electrical, plumbing (MEP) permits from Building
& Safety.
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September 2018
o SCE permitting of interconnection improvements with P&D.

February 2019
o RRWMD to incorporate TRRP facilities SWPPPs provided by MSB Investors into
Landfill SWPPP and obtain amended Industrial General Permit/SWPPP approval for
all facilities at the landfill property.

° RWQCB Construction SWPPP approved/Construction General Storm Water Permit
issued for Compost Management Unit site.
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