Module 4. Integrating with District ​& Renewable Heat ​ 	QUIZ
Unit 4. Flexibility and integration with renewables and thermal storage

1. Which statement best defines useful flexibility in a district-heating system?
A. The ability to reduce heat service whenever the operator wants
B. The ability to vary supply temperature freely without considering comfort, DHW stability or system limits  
C. The ability to run the network at maximum output during all peak periods to ensure no customer ever experiences reduced heat
D. The ability to change production, storage, source selection or demand timing while maintaining comfort, DHW, safety and stable operation
	Answer: D
	Explanation: Flexibility changes timing, source or controllable demand, but the required service to the user remains a constraint.


2. What is the difference between a flexibility resource and a flexibility service?
A. They are the same thing
B. A resource is the asset that can change behaviour; a service is the system need it helps meet, such as peak shaving or renewable utilisation
C. A resource is the central plant, and a service is the heat delivered to consumers during peak periods
D. A flexibility resource is any controllable load, while a flexibility service is simply the financial payment given for using that load
	Answer: B
	Explanation: The key terms distinguish the physical or operational asset from the service it provides.


3. Which option is an external signal that can help activate flexibility, rather than a physical flexibility resource?
A. Hot-water tank temperature
B. Building thermal mass inertia
C. Electricity price or carbon-intensity signal
D. Heat pump compressor speed
	Answer: C
	Explanation: Signals guide when resources should be used; they are not storage or production assets themselves.


4. What does power-to-heat mean in this unit?
A. Converting electricity into useful heat through heat pumps or electric boilers
B. Converting stored heat directly into electricity without losses
C. Using solar photovoltaic panels
D. Using thermal storage to generate electrical flexibility
	Answer: A
	Explanation: Power-to-heat converts electricity into heat. It only supports renewable integration or grid services if dispatch and controls make that happen.


5. Why are usable storage capacity and charge/discharge power both important?
A. Usable storage capacity is the only parameter that matters, because once energy is stored the rate of charging or discharging has no operational impact
B. They are identical values with different units
C. Energy capacity tells how much can be stored, while charge/discharge power tells how quickly it can be added or removed
D. Energy capacity determines how quickly the store can respond, while charge/discharge power determines how much energy it can ultimately hold
	Answer: C
	Explanation: A large store may still be unable to meet a short peak if its discharge power is too low.




6. A storage tank has 600 kWh of usable heat and can discharge at 150 kW. Approximately how long can it discharge at that rate before reaching its minimum usable state?
A. 4 hours
B. 0.25 hours
C. 40 hours
D. 90 hours
	Answer: A
	Explanation: Storage duration is approximately usable energy divided by discharge power: 600 kWh / 150 kW = 4 hours.


7. Which storage option is mainly a large lined and covered excavation used for sensible heat storage?
A. Network thermal inertia
B. ATES - aquifer thermal energy storage
C. BTES - borehole thermal energy storage
D. PTES - pit thermal energy storage
	Answer: D
	Explanation: PTES is a pit thermal-energy storage system, typically water-filled and insulated/covered.


8. Which statement about building thermal mass as flexibility is most accurate?
A. It stores unlimited heat and has no user impact
B. It can shift demand by pre-heating within agreed comfort limits, but is constrained by comfort, building response, ventilation, weather and rebound
C. It is the same as an electrical battery
D. It removes the need for all thermal storage
	Answer: B
	Explanation: Building thermal mass is a limited virtual storage resource, not a separately contained thermal store.


9. Why do lower-temperature district-heating networks usually help solar-thermal integration?
A. Cooler district‑heating pipes absorb more heat from the collectors through passive conduction
B. The collectors can operate at higher fluid temperatures without losing efficiency
C. Lower temperatures eliminate the need for heat exchangers
D. Solar collectors’ output is greater when the collector-fluid temperature is lower relative to ambient air
	Answer: D
	Explanation: Solar collector losses increase with the temperature difference between the collector fluid and ambient air. Lower required network temperatures improve useful output and operating hours.


10. Which pattern is typical of normal solar-thermal operation on a sunny day?
A. Collector temperature rises steadily all day, circulation runs continuously from sunrise, and output remains high until sunset regardless of irradiance changes
B. Irradiance rises, collector temperature increases, circulation starts when useful temperature difference is available, output peaks around midday and falls later
C. Irradiance increases, but collector temperature stays constant because the system automatically limits temperature to protect the circuit, resulting in a flat output profile
D. Collector temperature rises sharply in the morning, output peaks in the late afternoon, and circulation stops during midday to prevent overheating
	Answer: B
	Explanation: This follows the expected daily pattern in the presentation.




11. A solar collector field has strong irradiance and high collector temperature, but there is no collector flow and no heat transfer to storage. What is the best first interpretation?
A. This is always normal operation
B. Collectors are oversized
C. This may indicate a pump, valve, control, alarm or overtemperature/stagnation issue that needs checking
D. The network has too much heating energy
	Answer: C
	Explanation: Irradiance with no useful flow is a warning pattern; check control commands, pump status, alarms and storage limits before diagnosing the exact cause.


12. Which monitoring points are especially relevant for a geothermal heat source?
A. Only the heat‑pump COP
B. Reinjection pressure, outdoor air temperature, source flow, pump power
C. Extraction temperature, return/reinjection temperature, source flow, pressure, pump power and heat-pump COP
D. Ground-loop return temperature, heat‑pump COP
	Answer: C
	Explanation: The presentation lists source-side, heat-transfer-side and heat-pump monitoring points for geothermal systems.


13. Which situation is a warning sign of poor source-load matching?
A. Storage charges during renewable availability and discharges during peak demand 
B. Storage rapidly alternates between charging and discharging while heat-pumps start and stop frequently
C. Constant heat pump COP throughout the day
D. Solar output follows irradiance during the day
	Answer: B
	Explanation: Rapid charge/discharge alternation and frequent starts/stops suggest poor thresholds, forecasting, storage sizing or conflicting controllers.


14. Before calling renewable curtailment a fault, what should be checked?
A. Nothing; all curtailment is automatically a fault 
B. Whenever renewable output drops, because any reduction in generation indicates a malfunction in the collector or controller
C. Check only the renewable generator’s temperature, since curtailment is always caused by overheating in the collector or heat pump
D. Whether the store is full, network temperature is suitable, a heat sink is available, and operating limits or alarms are active
	Answer: D
	Explanation: Curtailment may be intended or unavoidable if there is no useful heat sink, storage is full, or temperatures and safety limits prevent operation.


15. Which statement about advanced or predictive control is correct?
A. It can compensate for faulty sensors and poor commissioning
B. It requires reliable measurements, correct equipment models, clear priorities, fail-safe local control, cybersecurity and operator oversight
C. It removes the need for basic monitoring
D. It works by increasing supply temperature ahead of time, so detailed equipment models or cybersecurity are not necessary
	Answer: B
	Explanation: Advanced optimisation builds on reliable basic control and cannot replace correct sensors, commissioning and operating limits.
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