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1. INTRODUCTION

Two water-based DH networks exists in Brno, where Employer’s facility is connected. The Lisen
DH network and the Julidnov DH network. Both DH networks is fed from more district heating
production units at different sites. Process and design data for the existing DH networks are
further described in Appendix A13 Process and Design Data.

The Employer’s Existing facility is connected to both the DH networks through an existing DH
building. The Existing facility produce DH through two producers:

e Extraction turbine with 11.5 bar steam bleed feeding existing DH station.
e Absorption heat pump (AHP) for component cooling

The new Line shall be connected to both the LiSert DH network and the Julidnov DH network
through a serial connection with the Existing facility DH producers.

A conceptual principle diagram for the DH system for the Complete Line including the new Line is
shown in Appendix A15.3 Concept Diagram, Water/Steam Cycle and DH Connection.

The district heating system of the Line shall be supplied by the following new DH producers:

e District heating condenser(s) for Line, acting as combined turbine condenser(s) and
turbine bypass condenser(s).

e One low temperature flue gas economizer (LT ECO) on Line (Option 1)

e One heat pump for production of DH through flue gas condensation (FGC) on Line (Option
1).

The district heating system shall be able to supply district heating to the DH-networks according
to the design data stated in Appendix A13 Process and Design Data.

The district heating condenser shall be connected to the turbine exhaust and is further described
in Appendix A4 Technical Specifications for Turbine/Generator and Condensers.

The Employer’s existing DH pumps shall be utilized for the Line (K1). Nevertheless, their partial
modification must be expected.

The district heating system of the Line shall include summer coolers (dry coolers, including DH
circulation pumps) to dissipate excess DH production, DH energy meter installations, all necessary
piping, valves, heat exchangers and pressure holding equipment for the cooling circuit.

The contractor is informed that the existing DH network includes water conditioning facilities (e.g.
NaOH to control pH) to thus keep DH water quality within acceptable limits. Additionally, the DH
network already has partial flow chemical and mechanical cleaning (filtration) of the water, as well
as DH make-up water facilities to re-fill the DH network, to counter-act loss of water in the
system.

In this Appendix the technical specifications of the DH system, the basic principle of the DH
system and the basis for the dimensioning of the system are described.

Furthermore, in this Appendix general principles for controlling the DH supply is suggested.
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However, controlling of the DH supply is the sole responsibility of the Contractor for which reason
the Contractor may propose other solutions.

TECHNICAL SPECIFICATIONS FOR DISTRICT HEATING
SYSTEM

All components including, but not limited to the ones specified below, shall be designed and
supplied by the Contractor:

e DH production units

e Reserve pressure maintenance system

e DH control valves

e Circulation pumps

e DH energy meter installations at all heat production units and all heat consumption units

e Summer coolers (dry coolers) including heat exchanger and circulation pumps

¢ All necessary piping, pipe supports, insulation, valves, instrumentation, venting and
drainage equipment

All control of DH pumps, pressure maintenance system, DH producers and DH control valves shall
be designed and supplied by the Contractor. Control of the DH system shall be possible from the
CMS of the Complete Line.

Production units shall automatically be set in operation as the heat demand increases and taken
out of operation when the heat demand decreases. The control shall take into account that the
production units may have a minimum production capacity (MJ/s). For instance, it may be
necessary to reduce the heat supply from the LT ECO when the heat pump for FGC is set in
operation.

The summer-coolers shall operate as a DH consumer for the Line and allow continuous maximum
co-production of electricity and DH from the new turbine and DH condenser(s) of the Line.

The above-mentioned overall control system for DH supply shall be designed and supplied by the
Contractor.

District Heating Supply

As the DH consumption of the DH networks increases, the other production units shall be put into
operation. Priority of the DH production units shall be as follows:

DH condenser(s) for new Line K1

Absorption heat pump (AHP) for component cooling (Employer’s existing system)
Low temperature flue gas economizer on Line K1 (If Option 1 is selected)

Heat pump for flue gas condensation on Line K1 (If Option 1 is selected)

Existing DH station (Employer’s existing system).

u b~ WN

The baseload of the DH to both of the DH networks shall be produced in the new DH condenser(s)
of the Line and supplemented by the other producers.

The existing AHP for component cooling and the new heat pump for FGC shall preheat part of the
DH flow.
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The LT ECO shall heat part of the DH water to the required DH flow temperature.

If the required DH flow temperature is not reached the DH flow temperature shall be boosted by
the existing DH station.

The relative position of the DH producers of the Complete Line is shown in Appendix A15.3
Concept Diagram, Water-steam Cycle and DH connection and Annex A. The Contractor shall use
this relative position as basis for his design of the DH system and further optimization of the DH
system.

District Heating piping and network connection.
The DH shall be supplied to the Lisert DH network and the JuliaZnov DH network.

The Employer’s existing DH system is connected to the two DH networks through the existing DH
building (DH station). Refer to Figure 1.

The networks shall be hydraulic connected to allow for the serial connection between the
Employer’s existing DH producers and the new DH producers of the Line. All the flow from the
networks shall be led to Line from the existing LiSeri and Julidnov DH pumps and after heating
returned to the Employer’s existing DH building. A suggestion for pipe routing is illustrated in
Figure 2.

The figure indicates a relative positioning of future pipes including the hot DH pipe, the cold DH
pipe and MP steam from Existing facility to a possible absorption heat pump (Option 1) and
condensate return (Option 1). However, the relative positioning and pipe routing shall be included
in the Contractor’s scope of Contract Object.

Refer to Appendix E1 External Utilities Specifications for details on the existing pipes and
installations in the ground of the Employer’s site
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Figure 1, Employer’s site including existing and future main DH components. “'S” is towards the north.
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Figure 2, Suggested pipe routing between the Line (Line K1) and existing DH building. “S” is towards the north.
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2.3 DH Interconnection
The DH system of the Line shall be connected to the Employer’s existing DH installations.

The scope of Contract Object shall include, but not be limited to the following:
e Connection to existing DH station as illustrated in Annex A and described in Appendix A18
Limits of Supply.
¢ Necessary modifications of the existing HVS in accordance with the planned serial
connection with the Line (e.g. design work, modification of pumps, pipelines, installation
of collector / header, etc.) as described in Appendix D - Concept of CDH in SAKO Brno,
a.s. WtE with line K1
e Connection to new DH components including
o New DH condenser(s)
o Heat pump for FGC (If Option 1 is selected)
o LT ECO (If option 1 is selected)
o Flue Gas reheater (If option 1 is selected)
o Summer cooler(s)
e All necessary piping
e All necessary shut off and control valves
¢ All necessary pipe bridges, except for pipe bridge integrated into gangway between
Employer’s administration building and the Existing facility.
e All necessary pipe laying works, including controlled drillings and ground works
e All relocation works of existing pipes and installations in the ground of the Employer’s site
related to the DH interconnection of the Line.

Refer to Annex A for a principal process flow diagram showing the future DH interconnection of
the Complete Line. The relative position of the DH producers shall be as indicated in Annex A.

The DH concept is based on an interconnection of the suction header of the LiSen pump group and
the Julianov pump group. The Contractor shall upgrade the existing DH station to enable
connection of the future DH concept. This upgrade will be performed in @ minimum scope and in
line with the concept proposed in Annex D.

The summer cooler(s) shall be connected to the DH hot pipe from the Line and the DH cold pipe
to the Line. Refer to Annex A.

The DH side of the summer cooler(s) shall have a dedicated pump group. Thereby the pump
power consumption for the summer cooler can be optimized.

Refer to Appendix E1 External Utilities Specifications for details on the connection point with the
Employer’s existing DH station and the DH networks and information about existing pipes and
installations in the ground at the Employer’s site.

Annex B shows two possible routings of the DH connection from the Line to the existing DH
station. The Contractor may adopt one of these suggestions as his own or he may work out an
alternative DH routing. The Contractor is under all circumstances responsible for the DH routing
and interconnection delivered under the scope of Contract Object and all related works.

The Employer prefers to avoid the installation of piping in the underground pipeline (channel) as
much as possible due to investment costs. Preference is pre-insulated DH pipes laid in the ground.

The existing gangway connection from the Employer’s administration building to the Existing
facility will be replaced during construction of the Line (Line K1) as described in Appendix A9
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Technical Specifications for Building by the Employer. The Contractor is allowed to support the DH
piping in a pipe bridge built into the new gangway such that vertical loads are absorbed by the
structure of the gangway.

The Contractor is obliged to cooperate with the Employer or his representative regarding the
stress calculation of the pipe arrangement on both side of the supply interface at the DH building
to get the all in all best static solution for the pipe arrangement in the supply interface.

DH energy meter installation

Metering equipment for metering of energy, i.e. heat from each heat production unit and heat
delivered to the district heating network shall be included in the Contract Object. This shall
include relevant temperature measurement installations built into the respective piping. The
metering installation shall follow the latest version of EN 1434 and the flow meters shall be
delivered with certificate for wet calibration after this standard. Valves shall be installed allowing
the flow meters to be dismounted for external calibration.

For DN250 pipes and above temperature shall be measured by four temperature measurement
instruments for the hot as well as the cold measurement as indicated in EN 1434-6, paragraph
A7.

Shut Off valves

All DH components (pumps, filters, heat exchangers etc.) shall be installed with shut off valves for
repair and maintenance purposes.

All shut off valves shall be ball valves and they shall be equipped with pneumatic actuators if
necessary due to the automatic operation of the system. All valves less than DN200 intended for
repair work only may be equipped with manually operated gear; all valves equal to or larger than
DN200 shall be equipped with actuator.

DH pump installations

The Employer’s existing DH pumps for the LiSer and the Julidanov DH networks shall be utilized for
the Line.

The district heating installation at the Line shall include necessary pumps for the DH installation
including circulation pumps for DH producers and summer cooler(s).

The Contractor shall design and deliver all pump configurations except the DH pumps for the Liseri
and the Julidanov DH pumps.

All pumps shall be equipped with an upstream coarse filter (2 mm). The filters shall be supervised
by differential pressure transmitters activating an indication if the filter is blocked.

All pumps shall be with speed-controlled motors sized for the pressure loss in the pipeline and the
components within the Contract Object and external differential pressure requirements. Individual

frequency converters for each motor shall be supplied.

DH Makeup water
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The existing DH networks in Brno includes water conditioning facilities (eg NaOH to control pH) to
keep DH water quality within acceptable limits. Additionally, the DH network already has partial
flow chemical and mechanical cleaning (filtration) of the water, as well as DH make-up water
facilities to re-fill the DH network, to counter-act loss of water in the system.

2.8 DH pressure maintenance

The two DH networks (LiSeri and Julidnov) are pressurized from existing pressurization units
outside the SAKO Premises. This pressurization equipment is not a part of the district heating

supply.

When the two DH networks (LiSeri and Julidnov) are interconnected the pressure conditions for
the total network is controlled by the pressure maintenance system in the LiSen DH network.

A reserve DH pressure maintenance equipment shall be included in the scope of Contract Object
to handle situations where the DH system of the Complete Line is not connected to the DH
network.

2.9 Summer cooler(s)

The Contract Object include the design, manufacture, supply, erection, testing and commissioning
of a complete summer cooler system including dry coolers, heat exchangers, circuit with a
mixture of water/propylene glycol, circulation pumps (on cooler side as well as DH side), pressure
holding system (on cooler side), filters, valves, piping, instrumentation and a complete steel
structure and its support system including foundations.

The summer cooling system shall supply the necessary amount of cooling water (water/propylene
glycol mixture) to a heat exchanger removing heat from the DH network.

2.9.1 GENERAL

The cooling system shall be based on dry air coolers with capacity and ambient air data as stated
in Appendix A13 Process and Design Data.

The system as an entity is a common system. It shall be designed with sufficient redundancy to
ensure that sufficient cooling capacity is always available.

The summer cooler shall be divided into a sufficient number of modules/units including related

components (pumps, heat-exchangers etc.), such that full cooling capacity can be delivered even
if one module/unit is out of operation.

Spray water system for increasing cooling capacity by evaporation of water will not be accepted.
Vents shall be of the automatic type.

At safety valves and vents spillage shall be collected and diverted to a collection tank for re-injec-
tion into the system. Manual contact with glycol must be avoided.

The summer cooling system shall be connected to the DH network as described in section 2.3.
The summer cooler shall be located on top of the existing waste sorting hall in outdoor climate on

a civil steel structure support as shown in Appendix D Drawings.
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The cooler design shall consider the impact on the air intake and heat discharge caused by the
permeable civil structures around the dry coolers according to the layout indicated in Appendix D
Drawings.

It must be possible to operate the summer cooler system at full load within the noise
requirements stated in Appendix A14.3 Acoustic Noise and Vibrations.

All materials used must be corrosion resistant or corrosion protected to ensure a reasonable
lifetime.

2.9.2 COIL SECTIONS

Each coil section of the cooler shall be equipped with separate main shut off valves. It shall be
possible to isolate and drain each coil section for maintenance during operation.

Replacement of tube bundles shall be possible.

2.9.3 WATER/GLYCOL CIRCUIT

It shall be possible to entirely drain the water/glycol circuit of the complete summer cooler system
as well as from separate coil sections.

The Contract Object shall include a tank for draining of glycol and a pump arrangement for
refilling the glycol circuit.

2.9.4 SUPPORT STEEL STRUCTURE

Support steel structure shall be included in the scope of Contract Object, and must be complete
with columns, bracings, service platforms, foundations, gangways, access ladders and railings and
designed for the purpose with necessary attention on dynamic load and absorption of vibrations
etc.

Numbers and position of columns and bracings shall be decided at a later stage together with the
Employer, and the steel structure should contain a steel base frame, ensuring a certain flexibility

in positioning of columns and bracings.

The design of the steel structure shall comply with Appendix A14.2 Steel Constructions for
Process. The limit of supply is described in Appendix A18 Limits of Supply.

2.9.5 ELECTRICAL MOTORS

The design of electrical motors shall comply with Appendix A6 Technical Specifications for
Electrical Equipment.

The fan motors shall be located in order to resist climate conditions and shall be protected from

heat from coils and other parts of the dry coolers. The fan motors shall be designed for speed
control through frequency converter control.
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3. CONTROL OF DH SYSTEM

The control of the components in the DH system of the Line shall be designed, supplied and put in
operation by the Contractor.

The Contractor shall supply all measurement instruments and component data exchange (for
instance from pump frequency converters and valve actuators) to operate the DH system in a
safe, reliable and economical way. The control system for the DH network (outside the Line) itself
is outside the scope of Contract Object.

Pressure measurement transmitter instruments with local display shall be installed at all places
where a change of pressure may take place. Pressure measurement transmitter instruments shall
be installed at the interfaces of the DH system.

Temperature measurement transmitter instruments with local display shall be installed at all
places where change of temperature may take place. Temperature measurement transmitter
instruments shall be installed at the interfaces of the DH system.

Production units shall automatically be set in operation as the heat demand increases and taken
out of operation when the heat demand decreases. The control shall take into account that the
production units may have a minimum production capacity (MJ]/s).

This section, including subsections provides a suggested control concept for the DH system of the
Complete Line based on the new Line installations and the Existing facility installations.

The Contractor may adopt this suggestion as his own or he may work out an alternative high-level
control concept for the DH installations of the Complete Line. The Contractor is under all
circumstances responsible for the proper operation of the Line.

In general, the control concept shall be supplemented with sequences for starting and stopping
pumps according to the required flow capacity developed by the Contractor.

Annex C illustrates the main components in the DH installations and the main controllers for
handling the DH supply. The new DH installations for the Line is indicated to the right in the figure
in Annex C.

To the left in Annex B is indicated the DH pumps and the related controllers. The DH pumps and
the controllers is not a part of the scope. Further is indicated controllers for the existing
condensers to the left in the Annex. These controllers are not a part of the Contract Object.

Annex C does not show:
- other components such as check valves, filters etc.
- measurement transmitters not used for control purpose.
- control loops for security purposes, as for instance turbine trip.

Procurement documentation - Part III - Employer’s Requirements 12/25



Part III, Appendix 19 R A M B L L
SAK District Heating

B R N O©

3.1 Control of boiler pressure
The boiler is indicated in the upper, right corner of Annex C.

The boiler pressure is normally controlled by the steam supply to the turbine. The boiler pressure
(P) is compared to the required setpoint (to the right of the “P”) and a control deviation is
calculated based on the “"+” and “-" in the drawing. The control deviation is sent to a PID
controller, which create an increasing output if the control deviation is positive and a decreasing
output if the control deviation is negative.

If the boiler pressure is higher than the setpoint a positive control deviation will be calculated, and
the output of the controller will increase and thereby increase the opening of the steam valve to
the turbine.

Normally the pressure in the DH condenser is controlled by the cooler, but if the condenser
pressure for some reason gets too high a condenser max pressure controller takes over the
control of the turbine steam valve. The condenser pressure controller will act as a limiter for the
boiler pressure control of the turbine valve. This may be done by multiplying the output from the
boiler pressure controller with the output from the condenser pressure controller (indicated with a
circle with an “x” inside).

If the condenser pressure is lower than the maximum pressure set point (P_max_set) the output
of the condenser max pressure controller will increase until it reaches the value 1. In that case
the turbine steam valve will be controlled by the boiler pressure regulator. If the condenser
pressure becomes too high the output of the condenser max pressure controller will decrease and
thereby take over the control of the turbine steam valve.

If the condenser pressure has taken over the turbine steam valve control the boiler pressure will
have to be controlled by the start-up valve as indicated in the drawings to the left of the boiler. If
the start-up valve for some reason do not have sufficient capacity or it will not open, a safety
valve will protect the boiler.

If the turbine for some reason is not in operation a turbine by-pass steam valve will take over as
indicated in the drawings to the right of the turbine steam valve. The turbine by-pass steam valve
is controlled the same way as the turbine steam valve although it may be controlled with a
positive (high - H) offset added to the boiler pressure setpoint.

If the turbine trips a fast opening of the turbine by-pass steam valve may be desired - this is not
indicated in the drawing.

3.2 Control of Summer Cooler(s)

The heat production in the turbine condenser is always determined by the turbine load. When the
summer cooler is in operation, its aim is to have the supply DH temperature match a setpoint. In
order for this control to be fast, the summer cooler should be based on the pressure
measurement in the turbine condenser to forecast the forward temperature. Thus, the condenser
steam pressure shall correspond to the required DH flow temperature including heat exchanger
temperature difference. Therefore, the condenser pressure setpoint is generated by a
temperature controller shown to the left of the condenser. If the DH flow temperature is too low
the output (condenser pressure setpoint) will increase. The increasing condenser pressure
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setpoint will decrease the output of the condenser pressure controller, which will reduce the
rotational speed of the summer cooler DH pump.

The cooler fan will be controlled by the DH return temperature from the cooler. If the temperature
is too high the speed of the fans will be increased.

The glycol cooler circuit is not shown in the drawing.
Control of Low Temperature Economizer

The LT ECO consists of two circuits separated by a heat exchanger, the economizer circuit and the
DH circuit.

The DH circuit is controlled to obtain the required flow (t/h) as indicated in the drawing.
Alternatively, the DH circuit shall also be controlled to obtain the required heat power (M]/s)
based on the Flow, the DH return temperature and the setpoint for the required DH supply
temperature.

The economizer circuit is controlled to obtain the required DH flow temperature. If the
temperature is too low the rotational speed of the pump in the circuit is increased.

A limiter for the DH flow controller based on the DH flow temperature shall be added (not shown
in Annex B). The limiter may restrict the DH flow if the DH flow temperature is lower than T_set
minus T_set_offset. Such limiter may be used for maximizing the economizer heat production by
inserting a high set point for the DH flow.

Further it shall be possible to control the low temperature economizer DH flow to maintain the
required DH supply temperature (minus an offset). This control mode can be used when the DH
consumption has reached the level where the summer cooler no longer can control the condenser
DH supply temperature. This control mode is not indicated in Annex B.

Control of Heat Pump for Flue Gas Condensation

The heat pump extracts heat from the flue gas by a chilled water circuit. The total heat supply
(heat from flue gas and energy from the heat pump driving force) is supplied to the DH system.

The driving force of the heat pump is controlled to maintain a required DH supply temperature. If
the DH supply temperature is too low the energy from the driving force shall increase.

The heat pump DH circuit is controlled to obtain the required flow (t/h) as indicated in the
drawing. Alternatively, the DH circuit shall also be controlled to obtain the required heat power
(MJ/s) based on the flow, the DH return temperature and the setpoint for the required DH supply
temperature.

A limiter for the DH flow controller based on the DH flow temperature may be added (not shown
in Annex C). The limiter may restrict the DH flow if the DH flow temperature is lower than T_set
minus T_set_offset. Such limiter may be used for maximizing the heat pump heat production by
inserting a high set point for the DH flow.

Further it shall be possible to control the heat pump DH flow to maintain the required DH supply
temperature (minus an offset). This control mode can be used when the DH consumption has
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reached the level where the summer cooler no longer can control the condenser DH supply
temperature. This control mode is not indicated in Annex B.

Control of Flue Gas Reheater

With the heat pump in operation the flue gas temperature might become too low. Therefore, the
flue gas can be reheated by a flue gas reheat circuit as indicated in Annex C. If the flue gas is too
low the rotational speed of the pump in the reheat circuit is increased.

Control of DH Supply

As mentioned, the control of the DH pumps and the existing K2/K3 condensers are not a part of
the Contract Object. Nevertheless, the function of these controllers is described here as an
information to the Contractor.

During higher DH load supplying of a fixed flow (t/h) or heat capacity (MJ/s) to the DH networks
will be the general form of supply from lines K1, K2 and K3. In this operational mode (fixed
supply) one or more other production plants located elsewhere in the DH networks will have to
supply heat to the DH networks and one or more of these production plants will have to have a
varying production (modulating supply) to match the DH demand.

In the summertime the Complete Line may be the only supplier to the DH networks. In this
situation a modulation operational mode based on differential pressure (dp) measurements in the
DH networks will be required.

In general, the pumps are controlled according to the required flow. The setpoint (t/h) may be set
directly by the operator (fixed supply mode) or it may be generated by a dp controller.

Annex C shows the future situation with a common suction interconnection of the two pump
groups (lower left corner, the interconnection between the two pump groups on the suction side is
open).

Annex C shows a controller for each pump. This controller controls the electrical power
consumption for the pump as generated by the frequency converter. The interconnected pump
group may be controlled by the common flow to the two DH networks measured as the sum of the
flows to the two networks. The flow setpoint may be specified by the operator or the operator
may by a switch decide that the flow setpoint shall be based on a dp measurement from the
common DH network.

The flow deviation is led to an electrical pump power controller where the output is the required
electrical power for each pump. For the Julidanov pumps the required electrical power is multiplied
by a factor. If for instance the max power consumption of each Julidnov pump is 140 kW and the
max power consumption of each Lisen pump is 332 kW the factor could be 140/332 = 0.42.

In general, when the DH flow is increasing, the summer cooler will decrease the DH cooler flow to
maintain the Line K1 DH condenser pressure. When the DH flow goes beyond a certain limit the
summer cooler DH flow will be stopped and the DH flow temperature will be less than the required
value.

The flow from Line is normally led through the line K2/K3 DH condensers. If the flow temperature
from a K2/K3 DH condenser is lower than required, the condensate drain valve for that condenser
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is opened and controlled to maintain the required DH flow temperature. In this situation the Line
heat supply is at its maximum and additional heat supply is added from line K2 and K3.

Trip of DH flow

If the DH water flow by accident is stopped the DH water temperature in the condenser may get
higher than the design temperature for the DH networks. It is the Contractors responsibility to
secure that the supply temperature from his production units do not exceeds the DH networks
design temperature. The Contractor shall consider how the DH supply immediately can be re-
establish with a DH flow temperature lower than the DH design temperature.

This could for instance be done by designing the piping to the summer cooler and the summer
cooler itself to a higher temperature (corresponding to the maximum condenser pressure) and
thereby using the summer cooler for removing of the hot water pocket in the condenser. Or a by-
pass could be established parallel to the condenser for cooling down the high temperature
condenser water by mixing during reestablishment of the DH supply.

Low DH-pressure
If the DH pressure by accident gets too low the water in the condenser may boil which should be

avoided. Therefor the steam supply to the condenser shall be shut off if the DH water pressure in
the condenser gets too low.

Procurement documentation - Part III - Employer’s Requirements 16/25
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ANNEX A
PFD OF FUTURE INTERCONNECTION OF DH SYSTEM FOR COMPLETE
LINE

The process flow diagram shows the Employer’s vision and suggested interconnection of the
existing DH system including modifications and the new DH system of the Line. The PFD also
identifies the future status (shown in "green"), which is not directly within the scope of the
Contractor’s work, however, his design must consider reserve capacities on key equipment for
the possibility of future connection.

The PFD is solely indicative, and all design of the system including piping, valves, sizing and
connection points shall be supplied by the Contractor.

The relative position of the DH producers shall be as indicated in the PFD.
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POSSIBLE DH ROUTINGS

This Annex shows two possible routings of the DH connection from the Line to the existing DH
station.

The Contractor may adopt one of these suggestions as his own or he may work out an alternative
DH routing. The Contractor is under all circumstances responsible for the DH routing and
interconnection delivered under the scope of Contract Object and all related works.

Alternative A

In Figure 3 a possible routing of the DH connection from the Line to the DH building is shown. The
compass direction “S” in the drawing is towards north.

The figure indicates a relative positioning of the hot DH pipe and the cold DH pipe. In addition, the
relative position of a potential condensate pipe and the steam pipe is indicated. This is relevant if
Option 1 is chosen, and an absorption heat pump is delivered.

The pipe routing starts on the north-west side of the K1 turbine building.

From the turbine building of K1 the routing is underground along the building preferably without
utility channel, there are no other major installations in the ground in this area.

At the west corner of the new K1 waste bunker there are some sewer pipes for rainwater. These
pipes will likely have to be rearranged in connection with the erection of the K1 waste bunker.

The DH pipe routing runs to the west corner of the K1 waste bunker. From there it goes above
ground on a pipe bridge to the other side of the traffic road in front of the existing administration
building. A pipe bridge could be integrated into the support structure of the new gangway, with the
aim to obtain both the overall lowest cost for gangway and pipe crossing and providing a design
integrated in the overall building design. The use of such pipe bridge will furthermore avoid conflicts
with the very large sewer pipes and water supply pipes in the ground beneath the gangway.

From the administration building the DH pipes will again go down in the ground and directed along
the north-west perimeter of SAKO Premises side and parallel to the existing waste sorting hall.
There are no other major underground installations in this area.

The DH pipes will go above ground before crossing the existing LiSer and Julidnov DH connection.
From here the DH connection will go on a pipe bridge across the underground Lisert DH connection
to the south-west of the existing DH-pipe bridge. From there the new pipe bridge will go along the
existing pipe bridge, or — if possible —the DH pipes will be attached to the existing pipe bridge.
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Figure 3, Alternative A - Pipe routing between line K1 and existing DH building. S” is towards the north
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Alternative B

As an alternative to the pipe bridge from the K1 waste bunker to the administration building the DH
pipe may go in a controlled drilling beneath the above-mentioned sewer and water pipes. This is
illustrated in Figure 4. It is assumed that the DH pipes will be installed in duct pipes which makes it
possible to perform repair work on the DH pipes.

Figure 4 indicates that some space for drilling from the K1 waste bunker side is required. This
drilling may be done in connection with the excavation for the K1 waste bunker.

The figure also indicates a chamber next to the K1 waste bunker. The purpose of the chamber is to
provide access to the pipe installations going down to the deep drilling.

Next to the administration building is shown another chamber which shall provide space for the
duct pipes to be hauled from this space towards the K1 waste bunker. Also, the chamber can serve
as space for dismantling the DH pipes in case of repair work.
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Figure 4, Alternative B - Pipe routing between K1 and existing DH building. "S"” is towards the north.
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ANNEX C
OVERALL DH CONTROL CONCEPT
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ANNEX D
CONCEPT OF DH SYSTEM IN SAKO BRNO, A.S. WITH THE NEW LINE K1
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1 Stavajici vyroba tepla do CZT z kotlu K2 a K3

1.1 Popis provozu technologie ZEVO

Ve spoleénosti SAKO Brno, a.s. jsou provozovany dva spalovenské kotle s oznaéenim K2 a K3 produkujici
prehratou paru o parametrech 400 °C a 40 bar (a). Kotle jsou soucasti technologie ZEVO. Kotle jsou trvale
provozovany s parnim vykonem 48 az 50 t/h, ¢emuz odpovida tepelny vykon jednoho kotle 36,3 az 37,8
MW Jeden kotel spali priblizné 15,5 t/h smésného komunainiho odpadu s prdmérnou vyhrevnosti 10
MJ/kg.

Prehrata para vyprodukovand v kotlich K2 a K3 je zavedena do parni kondenzacni turbiny, ktera ma jeden
regulovany odbér pary a jeden neregulovany odbér pary a jmenovity vykon 22,7 MWe..

Regulovany odbér pary o parametrech cca 265 °C a 11,5 bar (a) je vyuZivan jako technologicka para pro
ohtev primarniho vzduchu obou kotl( a odplynéni napajeci vody. Pfedevsim je ale tato para vyuzivana
k vyrobé tepla do centralniho zdsobovani teplem CZT. Parametry pary z regulovaného odbéru pary jsou
prakticky konstantni s mirny kolisanim teploty. Tésné za regulovanym odbérem pary je para zchlazena
zastrikem napajeci vody na cca 220 °C.

Neregulovany odbér pary je vyuzivam pro ohrev kondenzatu.

Vystupni péra z turbiny o parametrech cca 45 °C a 0,1 bar (a) je vedena do vzduchového kondenzatoru,
ve kterém pdra zkondenzuje a kondenzat se vraci zpét do parovodniho systému.

Soustava CZT v Brné je provozovana spolecnosti Teplarny Brno, a.s. a ZEVO SAKO je jednim ze zdrojq, ktery
do soustavy CZT doddva teplo jak ve formé pary, tak ve formé horké vody. Potfebné mnozstvi tepla tedy
urcuji Teplarny Brno.

Cely provoz ZEVO SAKO vypadd nasledovné:

e Kotle K2 a K3 jedou s konstantnim parnim vykonem 2x 48 az 50 t/h = 96 aZz 100 t/h

o Teplarny Brno urci mnoZstvi potfebného tepla do soustavy CZT ze zdroje ZEVO SAKO na hodinové
bazi

e Vysledkem je mnozstvi vyrobené elektfiny

Z vySe uvedeného tedy vyplyva, Ze elektfina je v ZEVO SAKO vyslednou hodnotou z konstantniho provozu
kotll K2 a K3 a poZadavku na dodavku tepla do soustavy CZT.

Na nasledujicim schématu je znazornén stavajici energeticky koncept ZEVO SAKO:
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Pro vyrobu tepla do systému CZT ze zdroje ZEVO SAKO je vyuZivana para z regulovaného odbéru turbiny
o parametrech 220 °C a 11,5 bar (a). Teplo bylo historicky dodavano ve formé pary prostrednictvim
parovodu DN500 a od roku 2017 po realizaci horkovodni vyménikové stanice a pfipojeni ZEVO SAKO na
horkovodni sit CZT také ve formé horké vody. Pomér tepla ve formé pary a horké vody je pfiblizné 50/50.
Celkové doda ZEVO SAKO do soustavy CZT zhruba 1 000 000 G)J tepla za rok. Primérny vykon do soustavy
CZT se tedy pohybuje kolem 35 MW.

1.2 Horkovodni linky CZT

Vyvedeni horké vody do systému CZT je realizovdno prostiednictvim dvou horkovodnich linek, které
pracuji jako tlakové oddélené:

e Julidnov DN350
e LiSert DN450
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Linka Julidanov v dimenzi DN350 ma v soucasné dobé omezenou kapacitu pritoku okolo 500 t/h z divodu
zUZeni potrubi v trase.

Linka LiSer v dimenzi DN450 ma kapacitu pritoku pfiblizné 1 460 t/h.

Celkova kapacita pratoku obou horkovodnich linek je v soucasné dobé 1 960 t/h.

1.3 Cirkulacéni ¢erpadla
Kazda horkovodni linka je opatfena tfemi cirkulanini ¢erpadly v zapojeni 2+1.:
e Julidanov DN350 — 3x cirkulacni ¢erpadlo s parametry:
Q=356,47 t/h
H=110m
e LiSen DN450 — 3x cirkulacni ¢erpadlo s parametry:

Q=711,95 t/h
H=140m

1.4 Horkovodni vyménikova stanice

Zapojeni horkovodni vyménikova stanice je patrné z nasledujiciho schématu:

HORKOVODNI "
WIENKOVA
STANICE
4x 14 MW = 56 MW Y

J oTvL1
DN350 DN350
DN450 .
< CZT PRIMKA
LISEN DN450 hl D'<} -
DN80 DN350 DN350
DN125 <}
oTVJ1 DN350

DN350 DN350 DN350

DN350

CZT PRIMKA - -
< suiAnov Bisso ~* < -
DN65 DN350
DN125 L g -

XDV\HSO DN150X

3x 356,47 tlh

DN125  DN125 H=110m

<

DN350 DN350

CZT VRATNA VODA -
JULIANOV DN350 > =) > &
DN65 DN65
<7 >

DN450 DN450

CZT VRATNA VODA Il
LISEN DN450 > — > &
DN80 DN80
><l ><

3x 711,95th
H=140m

Ve vyménikové stanici jsou umistény Ctyfi vertikalni zaplavovaci trubkové vyméniky. Kazdy vyménik ma
tepelny vykon 14 MW. Celkové ma tedy horkovodni vyménikova stanice vykon 4x 14 MW = 56 MW.
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Vymeéniky mlZou byt provozovany v zapojeni dva pro linku Lisen + dva pro linku Julidnov nebo tfi pro linku
LiSen + jeden pro linku Julidnov.

1.5 Absorpéni tepelné éerpadlo pro chlazeni turbiny

Dalsim zdrojem doddavajicim teplo do horkovodni soustavy CZT je absorpcni tepelné ¢erpadlo pro vyuziti
odpadniho tepla z chlazeni parni turbiny zapojené do obou linek vratnych vétvi. Tepelné cerpadlo
predehreje ¢ast vratné vody a vrati ji opét do vratné vétve jesté pred sanim cirkulacnich ¢erpadel.

CZT VRATNA VODA
DN450 DN450

DNSO DNSO

CZTVR}\TNAVOD&
JULIANOV
DN350 DN350 \
% PARA 115 bara
DN65 DN65 DN250 ol +
- {Ce]
DN250
_<_|%H ABSORPCNI
DN250 TEPELNE
CERPADLO
™ CHLAZENI TURBIN
DN250
A s
DN250 DN250
- I%,i DN250 OATC “ KONDENZAT

25UfZUU
200/250

DN250 378 t/h

H=16m

Absorpcéni tepelné Cerpadlo vyuziva nizkopotencialni teplo z olejového hospodarstvi parni kondenzaéni
turbiny, generatoru a vzorkovacl chlazené 40% roztokem propylenglykolu (glykolovy chladici okruh).
Plvodné se toto teplo mafilo na vzduchovych chladicich a nyni prostfednictvim absorpcniho tepelného
Cerpadla se vyuzivd jako predehtev horké vody do systému CZT. Hnacim médiem pro tepelné ¢erpadlo je
para z regulovaného odbéru 11,5 bar (a). Soucet tepla z glykolového chladiciho okruhu a tepla z pary je
predan do horké vody. Primérny vykon predany do horké vody je cca 650 kW: z glykolového chladiciho
okruhu a 1 450 kW, z pary, v souctu tedy 2 100 kW..

Diky tomu, Ze absorpcni tepelné Cerpadlo dokaze vyuzit ,cizi teplo” z glykolového chladiciho okruhu a
predat ho do systému CZT, neni nutné toto teplo vyrdbét pfimo z pary 11,5 bar (a). Pro vyrobu
konstantniho mnoZstvi tepla do systému CZT poklesne spotieba pary z regulovaného odbéru a usporend
para mUze tedy dale expandovat ve stfedotlaké a nizkotlaké ¢asti turbiny a turbina ma vyssi produkci
elektrické energie. 1 000 kW takto usporené pary 11,5 bar (a) z regulovaného odbéru turbiny znamena
priblizné 240 kW. vyrobené elektrické energie navic. Pro nase mnoiZstvi 650 kW, ,ciziho tepla”
z glykolového chladiciho okruhu vychazi zvySena produkce elektfiny o 160 kWe.



SAK SAKO Brno — Koncepce CZT s linkou K1 7/21

2 Budouci vyroba tepla do CZT s novou linkou K1

Na nasledujicim schématu je znazornéna budouci vyroba tepla do CZT s novou linkou K1 a také s dalSimi
planovanymi zdroji tepla, které jsou ve vyhledovych koncepcich ZEVO SAKO:

SAKO Brno, a.s. - Energeticky koncept 2025 - K1+K2+K3

50 th (98,3 %)
400°C
40 bar (@) 50 4 (98,3 %)
400°C
fan £ 40bar (a)

KOTEL K2 KOTELK3 I
aj
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i N |
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\ y y
LEGENDA CAR / ZARIZENI g )
o 130°C i 15°C
STAVAICI _
KONDENZAT

SLINKOU K1

BUDOUCH PLAN

Ze schématu je patrné, Ze v budoucim provozu s novou linkou K1 budou vSechny nové zdroje tepla do
soustavy CZT zaloZeny na horké vodé. Bude tedy nutné navysit vyrobu tepla do horké vody, a soucasné
minimalizovat vyrobu tepla v pare.

Zatizeni oznacené Eernou barvou jsou stavajici. Cervend barva na schématu obsahuje veskerd hlavni
zafizeni, ktera budou realizovany s novou linkou K1 a bude tedy nutné je pfipojit ke stavajicimu zafizeni. |
kdyZz bude nova linka K1 prakticky nezdvisla na stavajicich linkach K2 a K3, protoze linka K1 ma svdj
samostatny parovodni okruh, svou protitlakou turbinu a Cisténi spalin, v horkovodnim systému CZT bude
linka K1 pracovat spolecné s linkami K2 a K3. To znamend, Ze i dalsi planované zdroje tepla do CZT
vyznacené zelenou barvou je nutné uvaZovat v pripravé pripojeni nové linky K1. Je tfeba mit rozvrzeno,
kam se tyto nové zdroje zapoji, aby cely systém vyroby tepla do CZT v ZEVO SAKO pracoval jako jeden
funkéni organizmus.

2.1 Horkovodni linky CZT

Zakladem celého nového konceptu vyroby tepla do CZT ze zdroje ZEVO SAKO bude spojeni proudl vody
stavajicich horkovodnich linek Julidnov a Lisen do jednoho spolec¢ného potrubi v dimenzi DN600, které
projde celym aredlem ZEVO SAKO, prevezme teplo ze vSech jednotlivych zdrojl a pak se opét na vystupu
ze ZEVO SAKO rozdéli na dvé linky Julidnov a LiSen.



SAKO SAKO Brno — Koncepce CZT s linkou K1 8/21

Kapacita pritoku na lince Julidnov v dimenzi DN350 bude Teplarnami Brno navysena ze soucasnych
500 t/h na pfiblizné 720 t/h tim, Ze bude odstranéno zdZeni na jeji trase smérem na Spitalku.

Souctova kapacita pratoku obou linek Julidnov a Liseri bude tedy navySena ze souéasnych 1 960 t/h na
2 180 t/h.

Obé linky se spoji ve spole¢ném rozdélovaci, ze kterého povede jedna spole¢na linka DN600O, ktera se vrati
do druhého rozdélovace a opét se rozdéli na dvé linky.
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Brnénska horkovodni sit CZT se neustéle rozrista a diky vySkové ¢lenitosti za¢ind narazet na své provozni
limity. Nejnize poloZené misto sité CZT lezi v nadmorské vysce 180 m n.m. kdeZto nejvyse poloZené misto
se nachdzi v nadmorské vysce 367 m n.m. Vyskovy rozdil mezi nejvySe a nejnize poloZzenym mistem
systému CZT v Brné je 187 m, coz déla zménu statického tlaku pfiblizné 18 bar. Tim se dostavaji pravé
nejnize polozend mista sité CZT dimenzovana na jmenovity tlak potrubi a armatur PN25 na sv(j limit.

Aby se predeslo prfipadnému pretézovani téchto mist, bude sit CZT, kterd je v soucasnosti tlakové
propojend, rozdélena na dvé tlakové Urovné. Tato zména se dotkne i zdroje ZEVO SAKO, protoze linka
Julidnov vede na jih Brna s nizsi nadmoftskou vyskou, a naopak linka LiSen vede na sever Brna, kde je
nadmorskd vyska vyssi. Prakticky se to projevi snizenym statickym tlakem vratné vétvé na lince Julianov
oproti vratné vétvi na lince LiSen. Rozdil statického tlaku mezi obéma vratnym vétvemi se ocekava
maximalné 60 m, coz je cca 5,8 bar. Vzhledem k tomu, Ze se pravé obé linky ve zdroji ZEVO SAKO spoji do
jedné spolecné linky, bude nutné opatfit vratnou linku Julidnov s nizSim statickym tlakem posilovacimi
Cerpadly v zapojeni 2+1 s pfredbéznymi parametry:

Q=370t/h
H=60m

Posilovaci Cerpadla navysi staticky tlak vratné vétve Julidnov z predbézné 5 bar (a) na uroven statického
tlaku vratné vétve Lisen v ocekdvané drovni 11 bar (a).

Vzhledem k hydraulickému omezeni stavajicich horkovodnich linek Julidnov a Lisen i po navyseni kapacity
na lince Julidnov byla v minulosti zvazovana myslenka posileni zdroje ZEVO SAKO o dalsi horkovodni linku
v dimenzi DN500 v trase stavajictho parovodu smérem na zdroj TB Spitalka. V soucasné dobé tieti
posilovaci horkovodni linka neni aktudlni, ale pokud by se nékdy v budoucnu rozhodlo o jeji vystavbé, bylo
by vhodné, aby se k celé technologii vyroby CZT v ZEVO SAKO dala pfipojit. Jak rozdélovac na vratnych
vétvich, tak rozdélova¢ na vystupni pfimce bude zohlediovat moznost pfipojit v budoucnu novou
posilovaci tfeti linku v dimenze az DN600.

Nova posilovaci treti linka CZT v dimenzi DN500 by méla kapacitu priblizné 1 900 t/h, coz by znamenalo
moznost vyvést ze zdroje ZEVO SAKO v teplotnim spadu 67/95 °C az 63 MW smérem na zdroj TB Spitalka.

Pokud by posilovaci treti linka byla v dimenzi DN600, méla by kapacitu az 3 000 t/h, ¢emuZ odpovida
v teplotnim spadu 67/95 °C vykon témér 100 MW.

2.2 Cirkulacni cerpadia

Vzhledem k tomu, Ze dojde ke spojeni obou horkovodnich linek, budou cirkulaéni ¢erpadla pracovat ze
spole¢ného saciho potrubi do spole¢ného vytlaku. Aby nedochazelo k ,pretlacovani” mensich cirkulacnich
Cerpadel na stdvajici lince Julianov s vytlacnou vyskou H = 110 m vétsimi cirkula¢nimi ¢erpadly na lince
LiSen se vytlacnou vyskou H = 140 m, bude provedena na vsech tfech mensich cirkulacnich ¢erpadlech
vyména obéZného kola z dldvodu srovnani vytlaénych vySek na uroven dopravni vysky cirkulacnich
Cerpadel na lince Lisen. Vytlac¢na vyska cirkulacnich ¢erpadel na lince Julidnov se tedy zvedne z plvodni
vySky H =110 m na novou vytlaénou vysku H = 140 m.

Aby se na Julidnovskych cerpadlech mohl zachovat stavajici elektromotor s frekvenénim méni¢em o
vykonu 160 kW,, budou mit tato ¢erpadla snizeny prltok. Nové parametry téchto tfi cirkulacnich cerpadel

na stdvajici vétvi Julianov budou:

Q =280,04 t/h
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SAK

H=140m

Vsech Sest cirkulacnich Cerpadel tedy bude pracovat spolecné ze stejného sani do stejného vytlaku.
Koncepce provozu Cerpadel bude takovd, aby byla moznost provozovat od jednoho cerpadla samostatné
po provoz vsech Sesti Cerpadel. Vzhledem k omezené hydraulické kapacité horkovodnich linek Julidnov a
LiSeri v hodnoté 2 160 t/h se neocekava soucasny provoz viech Sesti ¢erpadel, které by dohromady daly
souctovy prutok témér 3 000 t/h.

2.3 Absorpcéni tepelné cerpadlo pro chlazeni turbiny

Absorpcéni tepelné Cerpadlo slouzi pro chlazeni glykolového okruhu stavajici parni kondenzaéni turbiny a
s novou linkou K1 na néj bude pfipojeno také chlazeni glykolového okruhu nové parni protitlaké turbiny.
Na strané CZT bude prepojeno ze sani obou vratnych vétvi Julidnov a LiSel do spolecného vytlaku
z cirkulac¢nich cerpadel v horkovodni vyménikové stanici. Zjednodusi se tim tedy provoz tepelného
Cerpadla, které bylo vétsinou zapojeno na linku Lisen, kterd méla obvykle k dispozici vice vody.

Pfi stavajicim zapojeni tepelného Cerpadla na sani cirkulacnich cerpadel dochazelo k pfihfivani vratné
vody a pfi vyssi teploté vratné vody nad 75 °C na potrubnim mosté dochazelo vlivem prihfati tepelnym
Cerpadlem k narlstu teploty pres 80 °C, coz mélo negativni vliv na ucpavky cirkulacnich cerpadel.
Zapojenim tepelného Cerpadla na vytlak cirkulacnich cerpadel tento jev eliminuje.
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2.4 Ekonomizéry stavajicich kotlu K2 a K3

Ekonomizéry na stavajicich kotlich K2 a K3 jsou na schématu oznaceny zelenou barvou. To znamenj, ze
s jejich realizaci se uvazuje vyhledové v blizké budoucnosti. Nemaji vSak v soucasné dobé takovou vahu,
jako vse, co souvisi s vystavbou nové linky K1.

Ekonomizéry budou vyuZivat teplo ze spalin kotll K2 a K3 tim, Ze se spaliny zbavené kyselych sloZek na
vystupu z tlumice hluku za spalinovym ventilatorem ochladi ze vstupni teploty cca 140 °C na vystupni
teplotu okolo 90 °C. Tim se z kazdého kotle vyuZije pfiblizné 1 750 kW tepla, které se preda do systému
CZT. V souctu tedy oba ekonomizéry predaji do systému CZT mnozstvi tepla 2x 1 750 = 3 500 kW.. Pfi
konstantnim vykonu tepla do CZT se tedy diky vyuZiti odpadniho tepla usetfi para z regulovaného odbéru
stavajici parni kondenzacni turbiny, kterd mize dale expandovat ve stfedotlaké a nizkotlaké ¢asti turbiny
a vyrobit vice elektrické energie. Provozem ekonomizéru Ize navysit doddvku elektrické energie az o 800
kWe.. Dale ekonomizéry umozni navysit maximalni vykon v CZT ze ZEVO SAKO o 3 500 kW:.

Spaliny nebudou chlazeny pfimo topnou vodou CZT, ale nepfimo pres vyménik. Ohtata topna voda na
90 °C je zavedena za vytlak z absorpcniho tepelného ¢erpadla pro chlazeni glykolového okruhu. V projektu
bude pfipraveno misto pro napojeni na ekonomizéry K2 a K3.

2.5 Provoz nové linky K1

Soucasti nové spalovenské linky pod oznacenim K1 bude parni horizontalni kotel, ktery spali 16,5 t/h
smésného komunalniho odpadu o vyhfevnosti 10 MJ/kg. Jmenovité mnoZstvi pary z kotle s parametry 400
°C a 40 bar (a) bude 55,8 t/h, cemuz odpovida tepelny vykon kotle 41,29 MW:.. Kotel K1 pojede nepfetrzité
s konstantnim jmenovitym vykonem.

Para z kotle K1 bude zavedena do parni protitlaké turbiny s vykonem ptiblizné 10 MWe.. Parni turbina bude
mit jeden regulovany odbér na Urovni 6 bar (a) a teploté 192 °C. Vystupni para z turbiny bude zavedena
do topného kondenzatoru, ktery bude pdru chladit topnou vodou ze systému CZT a tim do néj nepretrzité
generovat tepelny vykon 29,5 MW.. V pfipadé, Ze nebude odbér tepla v soustavé CZT, bude odbér CZT
simulovat instalovany suchy chladic.

Vystupni spaliny z kotle K1 budou zavedeny do systému CiSténi spalin zaloZeného na davkovani suchého
vapenného hydratu do spalin. Vycisténé spaliny budou zavedeny do systému kondenzace spalin, kde se
budou spaliny chladit v prvnim stupni topnou vodou v ekonomizéru K1 nepfimo pfes vyménik, stejné jako
je uvaZzovano u kotll K2 a K3. Dalsi zchlazeni spalin bude probihat v technologii kondenzace spalin, kde je
nutné chladit spaliny studenou vodu vyrobenou v absorpénim tepelném cerpadle. Teplo ze spalin bude
pres tepelné Cerpadlo predano do systému CZT. Vychlazené spaliny odchazi do komina.

2.6 Pripojeni nové linky K1 k systému CZT

Dodavatel technologie nové linky K1 se pfipoji na pfirubu spole¢né vétve topné vody CZT v dimenzi DN600
poblize horkovodni vyménikové stanice. Bude realizovat celou novou trasu tohoto potrubi napfic aredlem
ZEVO SAKO, novou technologii linky K1 a pak se s potrubim vrati do stejného pfipojovaciho mista.

Projektovd dokumentace bude koncit pravé timto pripojovacim mistem jak vstupniho, tak vystupniho
potrubi DN600, kde se dodavatel nové linky K1 bude pfipojovat.
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Pfipojovaci misto pro dodavatele linky K1 bude opatfeno dvéma uzaviracimi klapkami na vstupnii vystupni
vétvi a také a bypassem, aby bylo mozné provozovat stavajici linky K2 a K3 v systému CZT oddélené od
nové linky K1 v pfipadé, Ze tato nova linka K1 nebude v provozu.

2.7 Ekonomizér linky K1

Ekonomizér nové linky K1 bude fungovat na stejném principu jako ekonomizéry na stavajicich kotlich K2
a K3. Bude vyuZivat teplo ze spalin vystupujicich z ¢isténi spalin, které bude pfedano do systému CZT pres
vymeénik, ktery bude oddélovat okruh topné vody CZT od vnitiniho okruhu vody odebirajici tepla ze spalin
pres ekonomizér. Tepelny vykon ekonomizéru se ocekava 1 800 kW, coz pfinese bud narlst v dodavce
elektrické energie o 400 kW, pfi konstantnim vykonu tepla do CZT, anebo se navysi maximalni vykon ze
ZEVO SAKO.

Topna voda CZT se ekonomizérem linky K1 ohfeje na 90 °C a tato ohfata voda bude zavedena za topny
kondenzator protitlaké turbiny K1.

2.8 Absorpcni tepelné cerpadlo kondenzatoru spalin linky K1

Absorpcni tepelné cerpadlo bude zdrojem chladici vody pro kondenzator spalin, ktery bude chladit spaliny
vystupujici z ekonomizéru nové linky K1 o teploté 90 °C na teplotu okolo 40 °C, coz je teplota hluboko pod
rosnym bodem spalin. Teplo z kondenzatoru spalin bude pfes absorpcni tepelné cerpadlo predano do
systému CZT.

Hnacim médiem pro tepelné Cerpadlo je opét para z regulovaného odbéru stavajici parni kondenzacni
turbiny K2 a K3 o tlaku 11,5 bar (a). Soucet tepla z kondenzatoru spalin a tepla z pary je predan do systému
CZT. Priimérny vykon pfedany do horké vody z kondenzatoru spalin je cca 6 700 kW: a 10 500 kW, z pary,
v souctu tedy 17 200 kW..
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Princip je stejny jako u absorpcéniho tepelného cerpadla pro chlazeni glykolového okruhu parnich turbin a
u ekonomizérl K2 a K3 i ekonomizéru nové linky K1. Pro konstantni vykon v systému CZT se usetfi para
z regulovaného odbéru parni kondenzacni turbiny kotld K2 a K3 a tato para po expanzi v zadni ¢asti turbiny
vyrobi vice elektrické energie. Dale umozni technologie kondenzace spalin navysit maximalni vykon ze
ZEVO SAKO o 6 700 kWt.

Vstupni topna voda CZT bude do absorpéniho tepelného cerpadla odebrana v misté jako pro ekonomizér
linky K1 a ohfata na 82 °C bude vracena pred vstup do topného kondenzatoru parni protitlaké turbiny. U
protitlaké turbiny bude dochazet vlivem pfihfati vratné vody predfazenymi zdroji tepla ke zvySeni
protitlaku, a tedy k ¢astec¢né redukci elektrické energie. Zisk z nadvyroby elektrické energie na stavajici
parni kondenzacni turbiné vsak prevysi redukci elektfiny na protitlaké turbiné.

2.9 Topny kondenzator protitlaké turbiny K1

Vystupni para z parni protitlaké turbiny nové linky K1 bude zavedena do topného kondenzatoru, ve
kterém se veskeré teplo nutné pro ochlazeni pary preda do systému CZT. Topny kondenzator o vykonu
29,5 MW; tedy bude v provozu vidy bez ohledu na poZadavek vykonu v systému CZT. Bude slouzit
primarné jako zakladni zdroj tepla do soustavy CZT, ze kterého bude teplo vyrabéno tim nejefektivnéjsim
zpUsobem z pary cca 0,8 bar (a). Aby nebyl omezen provoz nového kotle K1 v pfipadé pozadavku na nizsi
tepelny vykon v soustavé CZT nez 29,5 MWHt, bude teplo z topného kondenzatoru odebrano v suchych
chladicich. Kotel K1 tedy miZe byt provozovan nezavisle na vykonovych poZadavcich soustavy CZT.

2.10 Suchy chladi¢

Zapojeni suchého chladice je zfejmé ze schématu nize:
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Jak jiz bylo zminéno v prechozi kapitole o topném kondenzatoru protitlaké turbiny nové linky K1, bude
funkce suchého chladice predevsim ve vyrovnavani pozadavkd na vykon v soustavé CZT. Pfi poZzadavku na
vykon v CZT nizSim, nez je vykon topného kondenzdatoru protitlaké turbiny 29,5 MW, bude prebytecné
teplo odebrané v suchém chladici. VSechny ostatni zdroje dodavajici teplo do soustavy CZT Ize vypnout,
ale topny kondenzator bude v provozu neustdle a veskeré jim produkované teplo bude mozné bud dodat
do systému CZT anebo odebrano v suchém chladici, ktery bude mit podobnou funkci jako vzduchovy
kondenzator stavajici kondenzaéni turbiny kotl(i K2 a K3.

Suchy chladi¢ bude na horkou vodu sytému CZT napojen nepfimo pres vyménik. Pro jeho vnitini okruh
bude slouzit propylenglykol, ktery bude mozné mit v potrubnim okruhu i v zimnich mésicich a nebude
hrozit jeho zamrznuti. Toto feSeni umozni spolehlivou a rychlou reakci v pfipadé snizeného odbéru tepla
v soustavé CZT.

Suchy chladi¢ bude soucasti rozsahu dila dodavatele nové linky K1. Vstupnim pfipojovacim mistem bude
rozdélovac primky a vystupnim pripojovacim mistem rozdélovac vratné vody. Vstup i vystup bude dimenzi
DN350.

2.11 Horkovodni vyménikova stanice

Horkovodni vyménikova stanice doznd nejvice zmén viz schéma nize:
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Stavajici vytlak cirkulacnich ¢erpadel ve vyménikové stanice, ktery byl zaveden pfimo do vyménik(, bude
prerusen a nahrazen novym sbéracim potrubim v dimenzi nejprve DN500 a pak v dimenzi DN600 povede
k pfipojovacimu bodu dodavatele nové linky K1. Ten se na néj napoji, provede potrubi DN600 celym
aredlem ZEVO SAKO a ohfatou vodu privede ke stejnému mistu, u kterého se napojil. Od tohoto
pfipojovaciho mista vystupniho potrubi DN600 dodavatele linky K1 povede do vyménikové stanice potrubi
DN600 dale redukovano na DN500, ze kterého je topna voda zavedena do Ctyr horkovodnich vyménik(
stavajicim potrubim DN350. Mezi vstupnim a vystupnim potrubim do a z vyméniku bude zhotoven bypass
opatfen ovladanou uzaviraci klapkou pro moznost odklonit proud vody od vyméniku. Provozné je ale
uvazovano tak, Ze i kdyz se ve stavajicich vyménicich nebude topna voda ddle ohfivat, voda bude dale pres
vymeénik proudit. Vyménik tak bude neustale prohtivan a pfipraven k provozu. Tlakova ztrata vyméniku je
pomeérné nizkd — pfi maximalnim pratoku 800 t/h jednim vyménikem vychazi tlakova ztrata ptiblizné 30
kPa.

Z vyménikd bude topna voda zavedena do nového sbéraciho potrubi nejprve v dimenzi DN500 a pak déle
v dimenzi DN600 do rozdélovace topné vody — pfimky, ze kterého se topna voda oh{ata na pozadovanou
teplotu rozdéli na dvé vystupni vétve Julianov DN350 a LiSenn DN450.

Je pravdépodobné, Ze na vystupnich vétvich Julidnov a LiSen bude poZadovan rozdilny staticky tlak.
Cirkulac¢ni ¢erpadla ve vyménikové stanice budou zpravidla zvySovat staticky tlak topné vody na ten vyssi
pozadovany tlak v jedné ze dvou vystupnich linek. Aby bylo mozné splnit poZadavek na rdzny vystupni tlak
vystupni topné vody — pfimky na obou linkach, bude kazda vystupni linka opatfena regulacni klapkou. Na
lince, na které je pozadovan nizsi staticky tlak, bude vyssi tlak redukovan regulaéni klapkou.

Linka Julidanov DN350 ma vstupni i vystupni potrubi na potrubnim mosté opatfeno regulaéni klapkou. Linka
LiSert DN450 bude opatfena na vstupnim a vystupnim potrubi na potrubnim mosté novou regulaéni
klapkou, ktera zajisti poZadovanou redukci tlaku. Rozdil statickych tlakd na vystupnim potrubi pfimky mezi
obéma linkami |ze ofekavat 5 aZ 6 bar.

2.12 Akumulator tepla

Ve vyhledové koncepci zdroje ZEVO SAKO je zelené vyznaceny akumulator tepla.

Akumulace tepla v podobé teplé vody je zvaZovana uz pomérné delsi dobu. V prvnich koncepcich byla
akumulace teplé vody uvaZovdna ve stavajicich dvou zdsobnicich v byvalém arealu Energzet:
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Tyto zasobniky o objemu 2x 3 570 m3 slouZily jako zadsobniky lehkého topného oleje. Obecné Ize fici, Ze se
tyto nadrze k akumulaci teplé vody pfilis nehodi. Jak svym nevhodnym tvarem — pomér vysky ku prdméru
nadrze H/D je 0,77 oproti idedlnimu poméru H/D = 1,5, tak svou polohou, kdy by napojeny pouze na jednu
horkovodni linku LiSen, coz by znemoznovalo vyuzZit jejich kapacitu do obou sméra jak Lisen, tak Julidnov.
Navic z téchto plvodnich zasobnikd vyrobenych v roce 1970 by zlstal jen obvodovy plast, vie ostatni by
se odstranilo v¢etné izolace, vika a nevyhovujiciho dna.

Po zvaZeni vSech téchto aspektl( byla oteviena diskuze ohledné nového akumuldtoru na vhodné;jsim
misté. Optimalnim mistem pro novy akumulator tepla je volny prostor vedle horkovodni vyménikové
stanice, kam by se dala umistit zasobni nadrz teplé vody o rozmérech:

Primér D=18 m
Vyska H=35m

N

Akumuldtor by mél objem 8 900 m3 a kapacitu akumulovaného tepla pfi teplotnim spadu 95/67 °C
ptiblizné 267 MWh. Pfi nabijecim / vybijecim vykonu 40 MW by byla zdsoba tepla v akumulatoru necelych
7 hodin.

MozZnosti vyuZiti akumulatoru tepla je nékolik:

e  Zvyseni maximalniho vykonu zdroje ZEVO SAKO

e Vyrovnavani planu vyroby elektfiny v souladu s aktudlnimi pozadavky na vykon tepla do soustavy
(v4)

e VyuZivani cenovych odchylek pfi vyrobé elektfiny pti zachovani dodavky tepla do soustavy CZT —
pfi nizké cené elektfiny nabijet akumulator a pfi vysoké cené elektfiny akumulator vybijet, a tak
vyrobu elektfiny maximalizovat

e Poskytovani podplrnych sluzeb v elektroenergetice predevsim sluzby zadporné elektfiny ve
spojeni s elektrodovym kotlem

Akumulator tepla bude napojen na rozdélovac vratné vody a rozdélovac primky:
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POTRUBNI MOST

V navrZené koncepci je uvazovano s pfimym akumuldtorem tepla, tzn. Ze v akumuldtoru bude poutZita
primo topna voda ze systému CZT. Staticky tlak topné vody bude potifeba pred vstupem do akumuldtoru
zredukovat na atmosféricky tlak, a naopak pfi vyuziti zdsoby horké / studené vody z akumulatoru bude
nutné posilovacimi ¢erpadly zvysit topné vodé staticky tlak z atmosférického na staticky tlak v rozdélovaci.

Akumulator mUze byt v provedeni nepfimém, tzn. Ze tepla voda v akumulatoru bude oddélena od topné
vody systému CZT a jeji ohfivani / ochlazovani bude provadéno pres vyménik. Ohledné volby pfimého ¢i

nepfimo zapojeni akumuldtoru tepla bude provedena analyza.

Hranice projektu vSak budou na rozdélovacich, kam bude tfeba akumulator tepla pripojit.
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3 Provozni stavy vyroby tepla do CZT s novou linkou K1

Bylo zpracovan 8 zakladnich provoznich stav(:

A) Maximalni vykon zdroje s teplotnim spadem 95/67 °C

B) Maximalni vykon zdroje s teplotnim spadem 105/75 °C

C) Maximalni vykon zdroje s teplotnim spadem 95/67 °C + akumulator — vybijeni
D) Maximalni vykon zdroje s teplotnim spadem 95/67 °C + akumulator — nabijeni
E) Prlmérny vykon zdroje v zimé 70 MW s teplotnim spadem 95/67 °C

F) Prdmérny vykon zdroje v zimé 70 MW s teplotnim spadem 105/75 °C

G) Primérny vykon zdroje v l1été 39 MW s teplotnim spadem 82/67 °C

H) Nulovy vykon zdroje 0 MW s teplotnim spadem 100/70 °C — suchy chladic¢

Vsech 8 zékladnich provoznich stavl je navrZeno pro tfi koncepty:

o Koncept 1 —Julidnov DN350 + LiSeri DN450 + para
e Koncept 2 — Julidnov DN350 + Lisert DN450 + nova linka DN500
e Koncept 3 — Julidnov DN350 + Lisert DN450 + nova linka DN600

| kdyZ nova posilovaci tfeti horkovodni linka systému CZT zdroje ZEVO SAKO neni v nejblizsi dobé aktualni,
bylo by vhodné, aby celd nova koncepce vyroby tepla s novou linkou K1 byla na tuto moznost pfipravena
a byla schopna pojmout navySené mnozZstvi dodavek v horké vodé. Z tohoto divodu byly vsechny vyse
uvedené provozni stavy zpracovany pro tfi koncepty — jeden bez posilovaci horkovodni linky, kde se bude
naddle vyuzivat dodavka tepla v pare pro vyssi vykony v CZT a dalsi dva koncepty s posilovaci horkovodni
linkou ve dvou dimenzich DN500 a DN600.

3.1 Poiadi provozovani zdroju tepla

Vzhledem k rozsahlosti nové koncepce vyroby tepla do systému CZT, rozdilnosti mezi jednotlivymi zdroji
tepla, a predevsim ekonomice provozu bude pofadi jejich postupného spousténi nasledujici:

Cirkula¢ni ¢erpadla v horkovodni vyménikové stanici
Kondenzator pary protitlaké turbiny K1 (pdra 0,8 bara)
Ekonomizér K2 (spaliny) - vyhledové

Ekonomizér K3 (spaliny) - vyhledové

Ekonomizér K1 (spaliny)

ATC - chlazeni obou TG (glykol + para 11,5 bara)

ATC — kondenzator spalin (spaliny + para 11,5 bara)
Horkovodni vyménikova stanice (para 11,5 bara)

©®NOU R W R

. Akumulator tepla (+vybijeni; -nabijeni) - vyhledové
10. Suchy chladi¢
11. Péara do Teplaren Brno (11,5 bara)

Parni doddvka tepla do systému CZT by méla slouzit pro vykonové Spi¢ky od 55 MW,, idedIné od 70 MW..
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3.2 Koncept 1 - Bez nové horkovodni linky

Provozni stavy vyroby vsystému CZT v koncepci bez nové posilovaci horkovodni linky vypadaji

nasledovné:

ZEVO SAKO - Skladba zdroju CZT

Popis 1A 1B 1C 1D 1E 1F 1G 1H
1. Kondenzator pary protitlaké turbiny K1 kw 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500
2. Ekonomizér K2 (spaliny) kw 1750 1500 1750 1750 1750 1500 1750 0
3. Ekonomizér K3 (spaliny) kw 1750 1500 1750 1750 1750 1500 1750 0
4. Ekonomizér K1 (spaliny) kw 1800 1550 1800 1800 1800 1550 1800 0
5a. ATC - chlazeni obou TG (glykol) kw 1000 0 1000 1000 1000 0 1000 0
5b. ATC - chlazeni obou TG (para) kw 2222 0 2222 2222 2222 0 2222 0
6a. ATC - kondenzétor spalin (spaliny) kw 6 700 0 6 700 6 700 6 700 0 0 0
6b. ATC - kondenzator spalin (para) kw | 10469 0 10469 | 10469 | 10469 0 0 0
7. Horkovodni vyménikova stanice kw 15540 | 41919 0 0 13728 | 34937 0 0
8. Akumulator tepla (+vybijeni; -nabijeni) kw 0 0 15775 | -15775 0 0 0 0
9. Cirkula¢ni ¢erpadla v HVS kw 1110 1116 866 866 1082 1013 1121 432
10. Suchy chladi¢ kw 0 0 0 0 0 0 0 -29 932
11. Péra do Teplaren Brno kw | 27960 | 14331 | 43500 | 43500 0 0 0 0
Vykon do CZT - horka voda kw | 71841 | 77085 | 71833 | 40282 | 70000 | 70000 | 39143 0
Vykon do CZT - para 11,5 bara kw 27960 | 14331 | 43500 | 43500 0 0 0 0
Vykon do CZT - horka voda + para kw 99801 | 91416 | 115333 | 83782 | 70000 | 70000 | 39143 0
Z toho samotna vyroba tepla v horkovodnim systému CZT:
ZEVO SAKO — CZT — Horka voda
Popis 1A 1B 1C 1D 1E 1F | 1G 1H
Parametry horké vody
Vratnd vétev — teplota °C 67 75 67 67 67 75 67 70
Vratna vétev — tlak bara 11 11 11 11 11 11 11 11
Pfimka — teplota °C 95 105 95 95 95 105 82 100
Pfimka — tlak bara 25 25 25 25 25 25 25 25
Pritok t/h 2182 2183 2182 1224 2126 1982 2204 0
Vykon kw 71841 | 77085 | 71833 | 40282 | 70000 | 70000 | 39143 0
Julidnov
Rozmér potrubi DN - 350 350 350 350 350 350 350 350
Pritok t/h 720 720 720 404 702 654 727 0
Vykon kw 23708 | 25438 | 23705 | 13293 | 23100 | 23100 | 12917 0
Lisen
Rozmér potrubi DN - 450 450 450 450 450 450 450 450
Pritok t/h 1462 1462 1462 820 1425 1328 1476 0
Vykon kw 48134 | 51647 | 48128 | 26989 | 46900 | 46900 | 26 226 0
Nova linka
Rozmér potrubi DN - - - - - - - - -
Pratok t/h 0 0 0 0 0 0 0 0
Vykon kw 0 0 0 0 0 0 0 0

V horkovodnim systému CZT lze vyvést tepelny vykon 71,8 az 77,1 MW..
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3.3 Koncept 2 - S novou horkovodni linkou DN500

Provozni stavy vyroby v systému CZT v koncepci s novou posilovaci horkovodni linkou DN500 vypadaji
nasledovné:

ZEVO SAKO - Skladba zdroju CZT

Popis 2A 2B 2C 2D 2E 2F 2G 2H
1. Kondenzator pary protitlaké turbiny K1 kw 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500
2. Ekonomizér K2 (spaliny) kw 1750 1500 1750 1750 1750 1500 1750 0

3. Ekonomizér K3 (spaliny) kw 1750 1500 1750 1750 1750 1500 1750 0

4. Ekonomizér K1 (spaliny) kw 1800 1550 1800 1800 1800 1550 1800 0
5a. ATC - chlazeni obou TG (glykol) kw 1000 0 1000 1000 1000 0 1000 0
5b. ATC - chlazeni obou TG (para) kw 2222 0 2222 2222 2222 0 2222 0
6a. ATC - kondenzétor spalin (spaliny) kw 6 700 0 6 700 6 700 6 700 0 0 0
6b. ATC - kondenzator spalin (para) kw | 10469 0 10469 | 10469 | 10469 0 0 0

7. Horkovodni vyménikova stanice kw | 43500 | 56250 | 43500 | 43500 | 13728 | 34937 0 0

8. Akumulator tepla (+vybijeni; -nabijeni) kw 0 0 35000 | -35000 0 0 0 0

9. Cirkulacni ¢erpadla v HVS kw 1549 1326 1549 1549 1082 1013 1121 432
10. Suchy chladic¢ kw 0 0 0 0 0 0 0 -29 932
11. Péra do Teplaren Brno kw 0 0 0 0 0 0 0 0
Vykon do CZT - horka voda kW | 100240 | 91626 | 135240 | 65240 | 70000 | 70000 | 39 143 0
Vykon do CZT - para 11,5 bara kw 0 0 0 0 0 0 0 0
Vykon do CZT - horka voda + para kW |100240| 91626 | 135240 | 65240 | 70000 | 70000 | 39143 0

Z toho samotna vyroba tepla v horkovodnim systému CZT:

ZEVO SAKO — CZT — Horka voda

Popis | | 2a [ 28 | 2c | 20 | 26 | 2F | 26 | 2H
Parametry horké vody

Vratnd vétev — teplota °C 67 75 67 67 67 75 67 70
Vratna vétev — tlak bara 11 11 11 11 11 11 11 11
Pfimka — teplota °C 95 105 95 95 95 105 82 100
Pfimka — tlak bara 25 25 25 25 25 25 25 25
Pritok t/h 3045 2594 4108 1982 2126 1982 2204 0
Vykon kw |100240| 91626 | 135240 | 65240 | 70000 | 70000 | 39143 0
Julidnov

Rozmér potrubi DN - 350 350 350 350 350 350 350 350
Pritok t/h 396 337 724 198 213 198 441 0
Vykon kw 13031 | 11911 | 23843 6524 7 000 7 000 7 829 0
Lisen

Rozmér potrubi DN - 450 450 450 450 450 450 450 450
Pratok t/h 731 623 1464 396 425 396 661 0
Vykon kw 24058 | 21990 | 48186 | 13048 | 14000 | 14000 | 11743 0
Nova linka

Rozmér potrubi DN - 500 500 500 500 500 500 500 500
Pratok t/h 1918 1634 1920 1387 1488 1387 1102 0
Vykon kw | 63151 | 57725 | 63211 | 45668 | 49000 | 49000 | 19572 0

Para jiz pouzivana pro dodavku do systému CZT nebude. Novou posilovaci horkovodni linkou v dimenzi
DN500 bude mozné vyvést tepelny vykon az 63,2 MW,.
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3.4 Koncept 3 - S novou horkovodni linkou DN600

Provozni stavy vyroby v systému CZT v koncepci s novou posilovaci horkovodni linkou DN600 vypadaji

nasledovné:

ZEVO SAKO - Skladba zdroju CZT

Popis 3A 3B 3C 3D 3E 3F 3G 3H
1. Kondenzator pary protitlaké turbiny K1 kw 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500 | 29500
2. Ekonomizér K2 (spaliny) kw 1750 1500 1750 1750 1750 1500 1750 0
3. Ekonomizér K3 (spaliny) kw 1750 1500 1750 1750 1750 1500 1750 0
4. Ekonomizér K1 (spaliny) kw 1800 1550 1800 1800 1800 1550 1800 0
5a. ATC - chlazeni obou TG (glykol) kw 1000 0 1000 1000 1000 0 1000 0
5b. ATC - chlazeni obou TG (para) kw 2222 0 2222 2222 2222 0 2222 0
6a. ATC - kondenzétor spalin (spaliny) kw 6 700 0 6 700 6 700 6 700 0 0 0
6b. ATC - kondenzator spalin (para) kw | 10469 0 10469 | 10469 | 10469 0 0 0
7. Horkovodni vyménikova stanice kw | 43500 | 56250 | 43500 | 43500 | 13728 | 34937 0 0
8. Akumulator tepla (+vybijeni; -nabijeni) kw 0 0 40 000 | -40 000 0 0 0 0
9. Cirkula¢ni ¢erpadla v HVS kw 1549 1326 1549 1549 1082 1013 1121 432
10. Suchy chladi¢ kw 0 0 0 0 0 0 0 -29 932
11. Péra do Teplaren Brno kw 0 0 0 0 0 0 0 0
Vykon do CZT - horka voda kW | 100240 | 91626 | 140240 | 60240 | 70000 | 70000 | 39 143 0
Vykon do CZT - para 11,5 bara kw 0 0 0 0 0 0 0 0
Vykon do CZT - horka voda + para kW |100240 | 91626 | 140240 | 60240 | 70000 | 70000 | 39143 0
Z toho samotna vyroba tepla v horkovodnim systému CZT:
ZEVO SAKO — CZT — Horka voda
Popis 3A | 3B | 3c 3D 3E 3F | 36 3H
Parametry horké vody
Vratnd vétev — teplota °C 67 75 67 67 67 75 67 70
Vratna vétev — tlak bara 11 11 11 11 11 11 11 11
Pfimka — teplota °C 95 105 95 95 95 105 82 100
Pfimka — tlak bara 25 25 25 25 25 25 25 25
Pritok t/h 3045 2594 4260 1830 2126 1982 2204 0
Vykon kw |100240| 91626 | 140240 | 60240 | 70000 | 70000 | 39143 0
Julidnov
Rozmér potrubi DN - 350 350 350 350 350 350 350 350
Pritok t/h 152 130 426 183 213 198 441 0
Vykon kw 5012 4581 14 024 6 024 7 000 7 000 7 829 0
Lisen
Rozmér potrubi DN - 450 450 450 450 450 450 450 450
Pritok t/h 304 259 809 366 425 396 661 0
Vykon kw 10 024 9163 26646 | 12048 | 14000 | 14000 | 11743 0
Nova linka
Rozmér potrubi DN - 600 600 600 600 600 600 600 600
Pritok t/h 2588 2205 3024 1281 1488 1387 1102 0
Vykon kw | 85204 | 77882 | 99571 | 42168 | 49000 | 49000 | 19572 0

Para jiz pouzivana pro dodavku do systému CZT nebude. Novou posilovaci horkovodni linkou v dimenzi
DN600 bude mozné vyvést tepelny vykon aZ 99,5 MW:. Spi¢kovy vykon ZEVO SAKO s akumulatorem tepla

by mohl byt na drovni 140 MW..






