Physicians for k
PHR Human Rights TRUTHHOUNDS

Health Care in the Dark:

The Impacts of Russian Attacks
on Energy in Ukraine

December 2024 |



ACKNOWLEDGEMENTS

This report is a joint product of Physicians for Human Rights (PHR) and Truth Hounds (TH).

It was researched and written by Houssam al-Nahhas, MD, MPH, PHR health and human rights researcher; Lindsey Green, MA, PHR deputy
director of research; Evan Harary, JD, TH researcher and lawyer; Volodymyr Hryshko, LLM, PhD student, TH legal counsel; Roman Koval, MA,
PhD student, TH head of research, and Uliana Poltavets, MSc, PHR Ukraine emergency response coordinator.

The report was internally reviewed by Michele Heisler, MD, MPA, PHR medical director; Thomas McHale, SM, PHR public health director;
Dmytro Koval, PhD in Law, TH co-executive director; Karen Naimer, MA, JD, LLM, PHR director of programs; Michael Payne, PHR deputy
director, advocacy; Payal Shah, JD, PHR director of research, legal, and advocacy; and Sam Zarifi, JD, LLM, PHR executive director.

Our organizations also acknowledge the assistance of an expert in electricity market regulations with years of experience in regulatory and
consultancy support of energy projects, with whom we consulted. The expert’s comments provided important details for the report and are
referenced accordingly within it. The research team also consulted with Rohini Haar, MD, MPH, PHR medical advisor, for her expertise

in developing the survey and interview guide for health care workers. Michael Auten, MA, PHR volunteer and medical student, also
contributed to preparation of the study.

Interviews were carried out by Truth Hounds' documenters Oleksii Starynets, Nikkor, and Dido, under the coordination of Yaroslav Susoiev.
Interviews were also conducted by the Media Initiative for Human Rights (MIHR) and published here with their permission.

We extend our sincere gratitude to the Ukrainian Healthcare Center (UHC), NGOs “Medical Leaders” and “Your Family Doctor” for
their support in disseminating the survey for health care workers. Their contributions have been invaluable to this report.

The report received external review from Thomas D. Kirsch, MD, MPH, FACEP, director (Emeritus) of the National Center for Disaster Medicine
and Public Health and professor of emergency medicine at the George Washington University; Monica Peek, MD, MPH; Ellen H. Block
professor of health justice in the Department of Medicine, associate director, MacLean Center for Clinical Medical Ethics at the University

of Chicago; and Leonard S. Rubenstein, JD, LLM, professor of the practice at Johns Hopkins Bloomberg School of Public Health and chair

of the safeguarding health in conflict coalition. The OSINT analysis of the attacks on the Okhmatdyt Hospital received external review

from Andrea Richardson, senior legal researcher for investigations, and Alexa Koenig, director of the investigations program at the human
rights center, University of California, Berkeley School of Law. Our organizations greatly appreciate their important advice and support.

The report was reviewed, edited, and prepared for publication by Wacera Wathigo, MA, PHR communications and publications manager
(English version), and Oksana Riabchun, TH editor (Ukrainian version).

PHR [5Re TRUTH
HOUNDS

Physicians for Human Rights (PHR) is an international Truth Hounds (TH) is a human rights organization that documents
human rights organization that documents and seeks and investigates international crimes and grave human rights violations
accountability for violations of human rights and other in Ukraine and other conflict affected regions. TH collects witness
international crimes. It has a particular focus on protecting testimonies and other evidence to contribute to investigations by
health facilities, workers, and volunteers providing the International Criminal Court, Ukrainian authorities, and criminal
medical assistance and care during conflict. justice actors in other states applying universal jurisdiction.

Cover: Designed by Valeriia Riezanova



EXECUTIVE SUMMARY

Before the full-scale invasion by Russia in February 2022, Ukraine
boasted one of the most developed power sectors in Europe, with
universal access to electricity.! However, by June 2024, available
capacity had plummeted by 85 percent due to Russia’s systematic
attacks on energy infrastructure.? Russia has blocked gas transit to
Ukraine, seized assets, launched cyberattacks, and, since October
2022, systematically bombed Ukraine’s energy infrastructure. By
September 2024, Russia had allegedly destroyed all thermal power
plants and nearly all large hydroelectric power plants.

This report - a joint undertaking by Physicians for Human Rights
(PHR) and Truth Hounds (TH) - documents the cumulative and
reverberating impacts of these attacks on energy on health care

in Ukraine. As recognized by the United Nations Human Rights
Monitoring Mission in Ukraine (UN HRMMU) and the United Nations
Independent International Commission of Inquiry on Ukraine,
attacks on energy have had devastating impacts on the health
sector in Ukraine.* Despite clear protections for health and energy
infrastructure in conflict under international law,” both sectors
have been targeted by Russia. Through research surveying over
2,200 health care workers in Ukraine and case studies, Health Care
in the Dark: The Impacts of Russian Attacks on Energy in Ukraine
establishes patterns of how energy disruptions translate into
short- and long-term health harms and how these harms may be
considered violations of international law.

Data collected by TH and PHR since the start of the full-

scale invasion shows that the cumulative impacts of Russia’s
direct attacks on health facilities, as well as strikes on energy
infrastructure with reported impact on health care facilities,

have impeded health care delivery and endangered patients

and health care workers alike. For example, since the start of

the full-scale invasion, health care workers and patients at the
Okhmatdyt National Specialized Children’s Hospital have faced
multiple attacks that have caused death and suffering. Airstrikes
shattered its windows in March 2022, forcing vulnerable patients,
including terminally ill and immunocompromised children, to be
treated underground despite the grave health risks of doing 50.6 On
October 10, 2022 - the day that Russia began its large-scale aerial
assault on Ukrainian energy infrastructure - a missile strike killed
one of Okhmatdyt's doctors as she drove to work.” In the months
that followed, frequent power outages lasting up to several days
resulted in lights shutting off in all departments but intensive
care. The energy cuts jeopardized patient health by interrupting
or delaying surgeries; forcing surgeons to operate in darkness
illuminated only by headlamps; discontinuing flow of water to the
hospital, creating unhygienic conditions; and rendering diagnostic
and treatment equipment unusable.®

On July 8, 2024, a missile hit the hospital’s toxicology building,
killing two civilians, injuring 50 others, and knocking out power and
water in the hospital.? Dr. Anastasiia Zakharova, a pediatrician and
department head at Okhmatdyt, recalls: “It was dark and dusty,”
she remembers, hearing “beeping devices, signaling errors [and]
the screams of children."® Her colleague, Dr. Svitlana Lukyanchuk,
did not survive the impact." The hospital was left non-functional,
with temporary power generation systems taking days to restore
services.”? As Dr. Lesia Lysytsia, a pediatric ophthalmological
surgeon, reflected:

“You can work in this mode for a couple of years, but not
forever. [...] For me, Okhmatdyt was a fortress. | thought a
children’s hospital wouldn't get hit.""

Similarly, the Mariupol Regional Intensive Care Hospital has also
faced challenges after the full-scale invasion. In February and March
2022, the hospital endured several direct attacks during the assault
on Mariupol, while the siege cut off its power." The hospital was
later occupied by Russian forces and turned into a military base.” By
December 2022, the hospital had relocated to Kyiv with the help of
medical personnel who evacuated from Mariupol.’®

Even in its new location, the hospital’s functionality is often limited
due to ongoing attacks on energy infrastructure. Dr. Olena Lazarieva,
an intensive care anesthesiologist, describes how the hospital faces
frequent blackouts: “Sometimes during my 16-hour shift, the power
was on for 40 minutes, sometimes for an hour and a half.”"” Without
electricity, surgeries are postponed, and lifesaving equipment is

at risk of failing: “If there are severe patients, if they need oxygen,
artificial lung ventilation, without electricity, it can be bad,” says Dr.
Lazarieva.®® Another doctor at the hospital says:

“When you hear an [air raid] alarm, you immediately think what
to do - whether there will be a power outage, whether the
oxygen station will work, what to do next during the surgery,”

- An anonymous doctor from the Mariupol Regional Intensive
Care Hospital in Kyiv.”

Physicians report that patients experience panic attacks and cardiac
arrhythmia due to lack of power and face delays in surgery and other
essential health care.

Despite the international legal prohibition on attacks on health
care and attacks on civilian energy infrastructure, the Russian
Federation’s ongoing aggression has severely impacted Ukraine’s
health care system, with attacks on energy infrastructure causing
widespread disruptions in many hospitals like Okhmatdyt and
Mariupol.
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A survey of 2,261 health care workers conducted as part of this
research project indicates that the experiences of clinicians in
Mariupol and Okhmatdyt hospitals are far from unique.

Key findings from the survey include:

e The overwhelming majority (92.3 percent) of health care
workers report experiencing power outages at their health
facility as a result of attacks on energy infrastructure.

e  Two-thirds of health care workers (66.3 percent) reported
that power outages due to attacks on energy infrastructure
affected medical procedures in their facilities.

e Specifically, 8.4 percent noted delays in elective surgeries,
1.7 percent experienced interruptions during surgery, and
1.8 percent reported failures in life support systems due to
outages.

e  Qutages disrupted communication systems (35.7 percent),
water supply (21.5 percent), heating and ventilation (19
percent), and elevators (16.5 percent).

e 7.8 percent of respondents noted malfunctions in diagnostic
equipment, such as X-ray machines and MRIs due to outages.

e  Medication storage issues, leading to spoilage, were
reported by 13.8 percent, and 3.6 percent informed about
problems with storing biological samples like blood or
embryos.

e  Permanent health harms (36 reports) and deaths (20 reports)
were also reported.

e 82.9 percent of health workers experienced increased stress,
burnout, and other challenges due to these attacks on energy
infrastructure and disruption of services, with 27 percent
facing these hardships daily.

Preliminary analysis suggests that these attacks may constitute
violations of international law, including the laws of war and the
human rights to life and health, and in some cases may give rise
to criminal culpability as a matter of international criminal law.
Accountability is crucial to deter future violations, uphold legal
obligations, and provide justice and reparations for survivors.
Immediate action is needed to investigate these attacks, support
Ukraine’s health care system, and ensure the long-term recovery
of critical infrastructure.

“Surgeries had to be performed with flashlights in cramped
conditions, which meant that instead of a conventional hour,
it took about 3 hours to complete the surgery.” - Dr. Yevheniia
Poliakova from the Maternity Hospital No. 3 in Zaporizhzhya

Conclusion and Recommendations:

The Russian Federation must immediately cease its aggression

and stop attacking health care workers and facilities, targeting
energy infrastructure essential to civilian life, and refrain from
indiscriminate attacks that endanger both health and civilian energy
systems.

Further, PHR and TH also make the following recommendations:
’ To Prosecutors and Investigative Bodies:

¢  Focus investigations on attacks on energy and health
infrastructure as war crimes and crimes against humanity,
ensuring integration of cases and collaboration between
national and international teams.

e Dedicate resources to building cases of harm to the health care
system and preserving evidence for future legal use.

. To the Government of Ukraine:

e Implement legal and policy measures to ensure that attacks on
energy and health care are fully documented and investigated.

¢ Fully document health impacts and support affected patients and
health care facilities, including providing mental health assistance.

. To the International Community:

e Increase the support to Ukrainian health care facilities to
respond to their critical needs.

e Publicly denounce attacks on health and energy infrastructure
and advocate for theirimmediate cessation.

¢ Enhance enforcement of international norms protecting
health care and civilian infrastructure, support accountability
mechanisms, and condemn arms sales violating UN resolutions.

¢ Improve data collection and sharing on attacks impacting
health and energy services.

e Strengthen cooperation with non-governmental organizations
(NGOs) and national health agencies to improve
documentation as well as resilience of health care facilities
affected by prolonged power outages.

Health Care in the Dark: The Impacts of Russian Attacks on Energy in Ukraine



. INTRODUCTION

Despite the well-established protections of hospitals under The Independent International Commission of Inquiry on Ukraine
international law? that have existed for decades and the more spotlights the devastating impacts of Russia's assault on Ukraine's
recent adoption of the United Nations Security Council Resolution energy grid and the impact on health care: "Repeated large-scale
2286 in 2016, which calls for protection and prevention of acts of waves of attacks on Ukraine’s energy infrastructure have resulted
violence, attacks and threats against medical personnel, transport, in power outages sometimes affecting millions of civilians. The
equipment, and facilities,?' there has been persistent impunity for blackouts have particularly affected the health and well-being of
these violations. This impunity has emboldened further attacks certain categories of the population.”
on health care facilities and health workers and contributed to
widespread civilian suffering and harm.2 Electricity is the lifeblood of the health sector, powering lifesaving
devices and enabling basic medical services. Unreliable access to
This research shows how Russia’s attacks on Ukraine’s energy electricity supply accounts for up to one third of failures of medical
infrastructure effectively amount to attacks on health care and devices globally.? Electricity is crucial for supporting diagnostics,
violates international law. By illustrating how power cuts severely emergency response, vaccinations and medication distribution,
disrupt health services and result in health harms, this study aims to and daily functionality of health facilities. The interconnectedness
support efforts to end impunity while strengthening the evidence of energy and health care means that disruption of energy has
base for future protection and advocacy strategies. cascading and deleterious effects, and results in disruption of

interconnected services®* - water, heating, sanitation, waste
disposal, and the distribution of medication and medical supplies all
depend on electricity.

In Ukraine, attacks on health are a notable feature of Russian
warfare. Since Russia's full-scale invasion of Ukraine in February
2022, health care facilities have been damaged and destroyed,?

occupied and repurposed, while health care workers have been The analysis of effects of attacks on energy infrastructure presented
captured, detained, tortured, or forced to work under duress.* below demonstrates that the assault on health care extends beyond
From the start of the full-scale invasion to August 2024, the health physical destruction, obstructing access to essential services and
care workforce in Ukraine has shrunk by an estimated 20 percent endangering health care workers and patients. As health care

as many health professionals sought safety abroad, volunteered, or relies on electricity for lifesaving equipment and maintaining basic
relocated to overwhelmed frontline hospitals.” hospital functions to provide essential services, Russia’s attacks

on energy infrastructure compound the damage to the health care
system. Cascading effects further impede the functioning of health
care facilities.

Despite these challenges, Ukraine’s health care system has remained
relatively resilient. In most territories controlled by the Ukrainian
government, health care services and medications are still delivered
to the civilian population though access varies in different regions.?

With the start of a campaign of attacks on energy infrastructure in
the fall of 2022,7’ the country has faced waves of massive, repeated
power outages, particularly during the winter months. In 2024, the
International Criminal Court (ICC) issued arrest warrants for four
high-ranking Russian military officials: Sergey Kobylash, former
Commander of the Long-Range Aviation of the Aerospace Force;
Viktor Sokolov, former Commander of the Black Sea Fleet; Sergei
Shoigu, then Minister of Defense; and Valery Gerasimov, Chief of
the General Staff and First Deputy Minister of Defense.?® These
individuals are accused of directing attacks on Ukraine’s civilian
infrastructure, specifically targeting electric power plants and
substations from at least October 10, 2022 until at least March

9, 2023. They are charged with war crimes and crimes against
humanity for intentionally inflicting great suffering or serious injury
through a coordinated campaign against Ukraine’s critical energy
infrastructure.?®

The United Nations Human Rights Monitoring Mission in Ukraine
(UN HRMMU) notes that Russia’s attacks have “reverberating effects
causing harm to the civilian population and the country’s

electricity supply, water distribution, sewage and sanitation systems, Doctors operate with phone flashlights after power outages due to conflicts
heating and hot water, public health, education, and the economy.”3° within the Russian-Ukrainian war in Kyiv, Ukraine on November 30, 2022.
The Mission underlines the interconnectedness of systems and how Photo by Abdullah Unver/Anadolu Agency via Getly Images
their disruption "affects public health in numerous ways. Hospitals

and health care clinics rely on electricity for lifesaving medical

equipment and procedures and cold storage of medication.”!
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Il. METHODOLOGY

This research employed a mixed-methods approach to document
the impact of power cuts resulting from Russia’s attacks on energy
infrastructure on Ukraine’s health care system. The methodology
combined data collection through: (i) a quantitative survey of health
care workers; (i) analysis of a monitoring database of attacks on
health; and (iii) qualitative interviews with health care workers in
affected health care facilities and witnesses to attacks. Researchers
then undertook a legal analysis of the violations observed and how
they pertain to protections under international law. This approach
aims to establish patterns of how energy disruptions translate into
immediate and permanent health harms and how these harms may
be considered violations under international law.

The research was approved by PHR's Ethics Review Board, and all
data collection conducted also followed TH Code of Ethical Conduct
for Field Researchers.?

Below, we provide a detailed description of some of the methods
employed.

Analysis of Ukraine’s Energy Infrastructure: The analysis

of Ukraine’s energy infrastructure® is based on desk research

of publicly available information about Ukrainian energy
infrastructure, including reports from several international fact-
finding bodies, non-governmental organizations (NGOs), as well

as relevant Ukrainian state bodies. Analysis was conducted by

an expert with extensive experience in the field and in-depth
knowledge of Ukraine’s energy system. The analysis is meant to
assist in interpretation of elements of the energy infrastructure and

Survey Participant Demographic Information®

Gender of respondents®

Male Female
630 1,606
(28.1%) (71.7%)
Age of respondents
18-29 \130 829
(5.8%) (36.8%)
Profession of respondent
Physician Nurse
841 229
o+ (37.3%) (10.2%)

how attacks against energy impact them. The team also reviewed
data about incidents of attacks on energy infrastructure as verified
by the Humanitarian Research Lab at Yale School of Public Health.*

Survey of Health Care Workers: An online survey was distributed
to health care workers across Ukraine to better understand how
attacks on health and energy infrastructure affect the health

of Ukraine's population, the working conditions of health care
workers, and the experiences of patients.?® Inclusion criteria to
participate in the survey were that health care workers were over
the age of 18 and were either (a) currently employed or (b) were
working during the full-scale invasion at a health care facility in
Ukraine. The survey was distributed digitally through a network

of partners including the UHC, NGOs “Medical Leaders” and “Your
Family Doctor.” The survey was available in Ukrainian and English
and was distributed for completion from July 21 to September 18,
2024. The main sections of the survey asked respondents about
their previous experiences of direct attacks on health facilities and
the frequency and timing of such attacks; it also posed questions on
power cuts that affected health care facilities through direct attacks
on hospitals or indirectly through attacks on energy infrastructure,
impacts of such attacks on health services, facility operations,
medical staff, and health outcomes.

A total of 2,395 surveys were received, of which 5.6 percent were
excluded due to incomplete data, resulting in 2,261 responses
being included in the analysis. The demographics of the survey
respondents are outlined below.

Other

(0.2%)

946 348

(42%) (15.4%)

Administrative Other health

staff care professionals

1,001 184

(44 4%) (8.2%)
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Geographic location respondent data

Respondents from 24 oblasts and Kyiv completed the survey and submitted responses (none of the respondents came from Crimea).
The highest number of responses were from:

Dnipropetrovska oblast Ll X %34} Kharkivska oblast fE{H(AVA)
Zhytomyrska oblast QIR (FLA) Lvivska oblast RESR ()
Chernihivska oblast RIAN (¥ 37) Kyiv iri: X 5

Demographic data was compared to the data extracted from the distributions to the national health care system and crosscheck the
National Health Service of Ukraine (NHSU) as at September 25, data, without generalizing (see example for regional distribution in
2024.%" NHSU's database of concluded contracts on medical care Graph 1). While there are outliers in several instances, the data from
contains information on the total number of facilities that have survey findings seems to be consistent with the data from the NHSU
signed an agreement with the NHSU to provide primary, specialized, in terms of the general distribution of health care workers across the
and emergency medical care. By integrating the data from the country.

NHSU'’s database, the research team was able to compare survey
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. % Survey of Health Care Workers . % is from the National Health Service Records
Graph 1. Comparing the Survey Data with the National Health Service Records. Source: Survey of Health Care workers, Data
from the National Health Service of Ukraine
Data from Ukraine’s Medical Statistics show that the majority of care system. The documented incidents create an interactive map of
health care workers in Ukraine in 2023 are female (82.5 percent); attacks on Ukraine’s health care system which is accessible online at

thus, the survey demonstrates the same general gender distribution www.attacksonhealthukraine.org.
of the national health care system.*

For the purpose of our monitoring, two categories of Russian attacks

Dataset of Attacks on Health: Researchers analyzed an incident have been considered to have impacted Ukraine's health care
dataset developed by partner organizations eyeWitness to infrastructure and are included for analysis; (a) attacks on Ukraine's
Atrocities, Insecurity Insight, MIHR, PHR, and the UHC. This dataset energy infrastructure®® with reported impact on health facilities;

has 1,521 verified incidents of attacks on Ukraine’s health care and (b) direct attacks on a health care facility causing damage that
system* since Russia’s full-scale invasion of Ukraine in February disrupted its energy and/or water supplies.”’

2022.%The incidents in the database are collected through open-

source research, the eyeWitness app,® witness accounts, insights Semi-structured interviews: Six semi-structured interviews

from hospital administrators, site visits, and contributions from were conducted with Ukrainian health care workers in four health
partner networks. Each incident is assigned an incident number care facilities affected by power outages: two interviews with

and reviewed based on a range of verification criteria following representatives of Mariupol Regional Intensive Care Hospital
Insecurity Insight’s ethical guidelines for data collection. The (Mariupol/Kyiv), two interviews with representatives of Okhmatdyt
verification protocol is based on Insecurity Insight's standard data National Specialized Children's Hospital (Kyiv), one representative of
collection, verification and coding procedures and an adapted a network of emergency stations in the Sumy oblast, and one from
protocol from the Berkeley Protocol on Digital Open-Source maternity hospital No. 3 in Zaporizhzhia. These interviews were
Investigations. The data is analyzed to identify patterns of violence, specifically conducted for this research, providing firsthand accounts
geographic distribution, and the scale of harm to Ukraine’s health of the challenges faced by health care professionals to provide
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medical care and treatment for their patients as a result of attacks
on energy infrastructure. Additionally, four interviews conducted
prior to this research by Truth Hounds and MIHR detailing the direct
attacks on the Mariupol Regional Intensive Care Hospital between
February and March 2022 were included.

Interviews were conducted based on the interview guide developed
by PHR and performed in accordance with the documentation
methodology employed by TH since 2014.% The interview guide
covered the following topics: work as a health care professional,
attacks on energy infrastructure and their effects on hospital
functions and patient outcomes, attacks on health care facilities
(shelling, captured hospitals, looting), attacks on health care
workers, community-level and personal impact of conflict. Written
informed consent was collected from each participant after
reviewing the consent information with the interviewer. Interviews
were conducted in Ukrainian, transcripts were analyzed in Ukrainian
and coded for analysis, and data was stored on a password-
protected server accessible only to the research team. Identities of
interviewees have been anonymized where requested to ensure
their safety. Quotations were translated into English by a researcher
fluent in Ukrainian and English once they were selected for inclusion
in the report.

The research team developed detailed case studies based on
witness interviews with supporting information from open-source
materials.

Legal Analysis: A legal analysis was conducted examining
violations outlined in this study, including attacks on energy
infrastructure, attacks on health, and their nexus, pursuant to
international humanitarian, human rights, and criminal law.

The legal analysis was used to contextualize findings. The

legal analysis was drafted by legal experts with knowledge of
international criminal law, international human rights law (IHRL),
and international humanitarian law (IHL), as well as with particular
expertise in the conflict in Ukraine. The legal analysis was reviewed
by legal experts from both TH and PHR as well as external legal
experts on attacks on health.

Limitations

The study and its findings have several limitations. First, the analysis
of attacks against Ukraine's energy infrastructure only includes
direct attacks on the generating plants and grids. Attacks on
enabling and related infrastructure, such as natural gas storage or
heating sector infrastructure, and cyber-attacks, are not included

in the analysis. Similarly, attacks on short-term energy generation
solutions, such as diesel generators and household solar panels

are outside the scope of review. Additionally, after the full-scale
invasion, some data about the location of power infrastructure
was classified as confidential and removed from public access.
Nonetheless, the analysis relied on data that was still publicly
available and might not be fully up to date but is still useful to
analyze trends and impact. Lastly, information relating to the
maximum projected vs actual installed capacity of traditional
generation is not available so the information provided on the
capacity of specific plants may not be fully precise.

The voluntary nature of the survey and the absence of probability
sampling mean that the findings cannot be generalized to the entire
health care system in Ukraine. The lack of participation from all
health care facilities may have led to under-reporting, potentially
resulting in missing data on incidents and an underestimation

of the true scale of attacks and their health impact. Conversely,

the potential for double counting exists, as multiple respondents
from the same facility may have reported the same incident,

leading to possible over-counting of events. However, medical
complications or deaths reported from the same facility are unlikely
to indicate a double count, because any incident with multiple

cases reported from the same facility is flagged and highlighted
accordingly to ensure proper evaluation. Data accuracy has not been
independently verified by PHR or TH. As all information related to
incidents and their impacts were self-reported, there may be recall
bias or reporting inconsistencies due to the challenging conditions
in conflict zones. Additionally, although the survey specifically
aimed to assess the impact of attacks on energy infrastructure

on medical services, there is a risk that respondents may have
interpreted the questions more broadly, reflecting the overall
impact of power outages on health outcomes and medical services.
This potential variation in interpretation introduces measurement
variance, which, while somewhat mitigated by a large sample size,
still represents a limitation in accurately isolating the specific effects
of energy infrastructure attacks alone.

Due to ongoing conflict and the presence of Russian forces in

the occupied areas of Ukraine, the research team was unable to
document and verify incidents directly in those areas; this could
result in underreporting of attacks on health in certain high-risk
areas. All information in the dataset of attacks was carefully
reviewed based on established verification criteria. The dataset

of attacks on health care may suffer from “reporting bias” where
incidents may be included or excluded for a range of reasons,
including lack of access, lack of knowledge, editorial choices,
security reasons, communication disruptions, errors and omissions.
Verification of attacks on health has a lag of at least several weeks
which might result in underreporting of recent events.

Health Care in the Dark: The Impacts of Russian Attacks on Energy in Ukraine



lll. THE GENERAL CONTEXT OF RUSSIA'S ATTACKS
ON ENERGY INFRASTRUCTURE IN UKRAINE

a. Overview of the Ukrainian Energy Infrastructure: Power Plants, Grids and the

Connectedness of the Energy Systems

Access to power and functional infrastructure to generate, transport,
and facilitate its consumption is crucial for the health and well-
being of populations. Attacking generation capacities and grid
infrastructure hampers access to electricity and utilities and worsens
energy poverty.* Because of the significant capital required to
develop functional energy infrastructure, when that infrastructure is

* Leipalingss o0 o Krasnaya Gora

targeted and damaged during conflict, the immediate impacts and
long-term harm is substantial.

Ukraine’s power sector is made up of interconnected generating
capacities, transmission and dispatch grid infrastructure, all moving
energy to the end consumers (see Image 1).
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Image 1. Ukraine’s energy infrastructure. Source: ENTSO-E, 2023°°

Before the full-scale invasion, Ukraine energy sector was one of
Europe’s most developed with a peak installed electricity generation
capacity of around 60 gigawatts (GW).>' It played a key role in
Ukraine’s economic growth with the entire population having access
to electricity.®

A 2019 assessment predicted that traditional power generation
would meet demand until at least 2025.5 However, by June 2024,
Ukraine's available capacity had dropped by 85 percent to just 9
GW, well below the required 13.8 GW.>*

Ukraine's energy infrastructure was diversified with electricity
produced from thermal, nuclear and hydropower plants as well as
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renewable resources like biomass, biogas, solar, wind and small
hydropower.>> Russian aggression has damaged or destroyed
nearly all forms of production: some facilities have been occupied,
others have suffered damage from combat operations along the
front line, and many have been deliberately targeted in precise
Russian attacks. A comprehensive analysis of the Ukrainian
energy infrastructure and the effects of Russian aggression on it is
presented in Annex I.

Grids and Connectedness

For electricity to reach the end consumers safely, energy must be
generated and transported as well as transformed and distributed.
Electricity is usually consumed the moment it is produced, meaning
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that the amount of electricity generated matches the demand at any
given moment. Operational grid infrastructure is a prerequisite for
connecting various types of generating plants to the end consumers,
who are often located hundreds or thousands of kilometers away.*

Ukrainian power grid infrastructure is broadly divided into
transmission (long-distance, high-voltage electricity transportation)
and distribution (shorter distances and lower voltage electricity
transportation) grids. The transmission power system connects all
power infrastructure in Ukraine nationwide. The dispatch grids, on
the other hand, are local, usually specific to oblasts in Ukraine and
several smaller systems.

In Ukrainian transmission lines,*” there are more than 100
high-voltage substations and 445 transformers operated by the
transmission system operator (TS0).*® The distribution systems
include over 800 thousand km of overhead and cable lines, more
than 100 high voltage substations, and about 200,000 transformer
substations operated by more than 30 distribution system
operators (DSOs).

Power Transformation

Between the power plant where the energy is generated and

the end use point where the consumer receives the energy, there
are usually several substations with transformers that change

the voltage of the energy between high transmission voltages
(necessary to move the energy across long distances while reducing
energy loss) and lower distribution voltages (to allow for the energy
to be used by the consumer).

Damage to the substation often results in reduced capability for the
electricity system at large. Transformers are the frequent targets

of attacks and are difficult to replace.® Those substations located
near a generating plant and converting the electricity are especially
vulnerable.®

Power lines, including cables and poles, are relatively inexpensive
and easier to replace,®' but they also become targets of attack.
Besides attacks on substations, one attack targeted a TSO dispatch
center, threatening the operation of the entire grid.®

Connectedness

Until 2022, the Ukrainian power system was synchronized with
power systems of Belarus and Russian Federation, trying to fully
integrate into the European Network of Transmission System
Operators for Electricity (ENTSO-E).

At the time of the full-scale invasion, TSO was running test operation
in island mode (without connectedness to Belarus and Russian
Federation) as a part of the grid integration process that started

in 2017.%% Because of the full-scale invasion, Ukraine continued to
operate in the island mode with the ENTSO-E providing emergency
support.* In November 2023, ENTSO-E enabled a permanent
interconnection between the power systems of Continental Europe
and Ukraine.®

The massive attacks and consequential damage to the power sector
also created the need for electricity imports. With joining ENTSO-E,
Ukraine’s power grid became more stable but limits to the capacity
of interstate connectors means that electricity imports are currently
not sufficient to fully cover the demand.

b. Timeline of Energy Warfare

Beginnings: Gas Wars, Energy Appropriation, and the Lead-up to
the Full-Scale Invasion

Russia has long weaponized energy against Ukraine. In 2005, Russia
cut off the natural gas supply to Ukraine amid a dispute over gas
usage.5’ After an agreement to resume transit in 2007, Russia again
reduced supplies in 2008, and later cut them in 2009.%8 Restrictions
in gas supply led to heating outages and industrial disruptions.®

From 2014 to 2022, as Russia illegally annexed Crimea, backed
militias in Luhansk and Donetsk, and later invaded Ukraine, it
damaged and seized Ukraine’s coal mines and power plants™ forcing
Ukraine to import energy resources it had previously extracted.”

Russia also initiated a campaign of cyber-attacks against the
Ukrainian energy grid. In December 2015, one such attack caused
a six-hour blackout that left hundreds of thousands of customers in
and around Kyiv without power.”

Later, destruction of Ukrainian energy resources portended the
full-scale invasion itself. On February 21, 2022, Russian forces
shelled Luhanska TPP in Shchastia, at the time on the line of contact
between Russian and Ukrainian forces, resulting in the TPP being
disconnected from the power grid.”> Within days, Russian forces had
crossed the frontline and seized the plant itself.”

Full-Scale Invasion: The First Months

Soon after crossing state borders and the former line of contact,
Russian forces began occupying power plants. On March 3, 2022,
they placed military objects within the Zaporizka NPP complex,”
leading to the intermittent damage and shutdown of the plant’s
intricate and potentially volatile generation system.”® In addition,
during the first weeks of invasion, Russian forces also took over the
Vuhlehirska, Zaporizka, and Luhanska TPPs as well as the Kakhovka
HPP”? resulting in a loss of 14 GW of generation capacity.”

The full-scale invasion also disrupted Ukraine’s transition to
renewable energy, shelling of power lines in Zaporizhzhia stopped
electrical generation from wind farms on day one.” In the first eight
months of the full-scale invasion, Ukraine lost 80 percent of its wind-
powered generation and 20 percent of solar power generation.®

In Autumn 2022, direct attacks on energy infrastructure were at the
forefront of the Russian strategy to undermine Ukrainian resistance. On
September 11, 2022, Russian forces carried out the first aerial attacks
specifically targeting energy infrastructure.®' These attacks damaged
two TPPs and two substations, leaving over a million customers in the
Poltavska, Dnipropetrovska, Kharkivska, Sumska, and Donetska oblasts
without power.®? Days later, Russian President Vladimir Putin appeared
to threaten further attacks on civilian infrastructure, implying that the
recent wave of attacks had been “warning shots."®

The attacks soon escalated on September 19, 2022, when Russian
missiles shut down Oleksandrivska HPP and damaged three high-
voltage power lines® and landed just 300 meters from the reactor
of the Pivdennoukrainska NPP.5>
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Autumn 2022: Total War on Ukrainian Energy Infrastructure

September 11, || First coordinated aerial attacks on
2022: | energy infrastructure.

Facilities in Kyiv and 11 regions
damaged; 30% of infrastructure
affected. The massive targeted
campaign started.

October 10-11,
2022:

End of October || 40% of energy infrastructure
2022: § damaged by Russian strikes.

From October 25 - November 24,
over 10 daily cyber-attacks
on energy infrastructure.

Cyber-attacks:

Focus of attacks shifted to fuel
installations and railway-related
electric infrastructure.

Pre-October
2022:

Focus of attacks shifted to power
plants and critical electricity/heat
transmission infrastructure.

Post-October
2022:

On October 10, 2022, Russian forces launched 80 missiles at
Ukrainian energy infrastructure, damaging facilities in Kyiv and

11 regions across Ukraine.®® Approximately 30 percent of the
infrastructure was damaged leaving millions without heating,
power, or water, for varying durations. Ukrainian energy authorities
suspended energy exports indefinitely.

Also, on October 10, 2022, President Putin stated the following:
“This morning, at the proposal of the Defense Ministry and in
accordance with the plan of Russia’s General Staff, a massive strike
was launched with long-range precision air, sea and land-based
weapons against Ukrainian energy, military and communications
facilities."®’

In October 2022, Russian forces attacked Ukrainian energy
infrastructure almost daily® damaging approximately 40 percent
of the energy infrastructure by end of the month.® These strikes
triggered regular blackouts and cuts to heating and water.%® The
situation forced Ukrenergo, a state-owned electricity TSO, to
introduce restriction schedules that continue at varying intensities
to this day.®' Russian forces continued targeting Ukrainian energy
infrastructure with a major assault on November 15, 2022 involving
100 missiles and suicide drones that damaged 15 production
facilities, including TPPs and transmission substations, and leaving
ten million consumers without electricity.*

Russian forces also attacked Ukrainian infrastructure through ground
troops and cyber warfare. While retreating to the right bank of the
Dnipro River ahead of the advance of Ukrainian forces in Kherson,
the Russian military forces destroyed almost all critical energy
infrastructure in districts where Ukraine was retaking control.*®
Russian forces also looted parts of renewable energy generating
facilities, rendering them unusable without significant repairs.** On
average, from October 25 to November 24, 2022, Russia carried out
more than ten cyber-attacks on energy infrastructure daily.”®

Russia’s strategy to destroy Ukrainian energy infrastructure as
winter approached was clear from both official statements and
patterns of attacks. The UN Commission of Inquiry on Ukraine
found that “the attacks on energy infrastructure since October 10,
2022 were widespread and systematic and...the objective was to
disrupt the energy system of the entire country, with the predictable
effects on the heating system.”*® Whereas attacks before October
2022, focused mainly on fuel installations and electric infrastructure
related to the railway system, after October 2022, attacks targeted
power plants and other infrastructure critical for the transmission of
electricity and the generation of heat across Ukraine.”’

These attacks on energy infrastructure also worsened the refugee
crisis: reports show that attacks on energy fueled a 17 percent rise
in departures from Ukraine in November 2022 compared to the
previous month, soaring to 39 percent in December.%®

Winter 2022-2023: Ongoing Attacks and Adjusting Tactics

Attacks spread to 20 of 24 regions,

Expanded § hitting Kyiv, Kharkiv, Kherson,
Scope: §| Dnipropetrovsk, and Zaporizhzhia
hardest.
A countrywide attack disrupted 50%
December | of customers, affecting heat, water,
16, 2022: § railways, and even power supply to

Moldova.

Over 100 energy workers killed,

As of February, § 200+ injured; Ukraine lost

2023: | approximately 50% of production
capacity.
12.5 million homes and
February 2023: § 400,000 businesses without

power for 10 hours/day.

The winter of 2022 to 2023 saw constant bombardment. Attacks
further expanded in geographic scope, striking with greatest
frequency Kyiv and Kharkivska, Dnipropetrovska, Khersonska,

and Zaporizka oblasts in the South and East of the country,
eventually affecting 20 of the 24 administrative units of Ukraine.*®
On December 16, 2022, a countrywide attack disconnected
approximately 50 percent of customers throughout Ukraine, caused
heat, water, and railway disruptions, and even disrupted power
supply to neighboring Moldova.'®

Moreover, Russian forces changed their approach, indicating an
intention to maximize long-term damage to energy infrastructure by
targeting repair workers seeking to undo the damage that Russian
munitions had done.!!

The destruction was substantial: from October 2022 to February 2023,
there were at least 13 waves of drone and missile attacks coming in
quick succession.!? As of February 24, 2023 - one year after the full
invasion began - over 100 energy workers in Ukraine had been killed
and more than 200 injured.'® By April 2023, the Ukrainian system had
reportedly lost about half of its production capacity.® Damages were
estimated to amount to approximately US$8.3 billion or higher.'>
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By the end of February 2023, around 12.5 million residential and
400,000 commercial consumers did not have access to power for
ten hours a day.'° Power, heating, and water cuts contributed to
new flows of displacement.”” The average Ukrainian household had
spent the equivalent of five weeks without electricity amid freezing
temperatures.'%®

Spring 2023 - Present: Targeting Generation, Cumulative
Destruction, and Looking to the Future

Russia launched 88 missiles and

63 drones across 9 oblasts, causing
power outages for 1.5 million
consumers.

March 22, 2024:

Regular strikes hit 20 of 24 regions
in 9 major waves, severely damaging
energy infrastructure.

March-August
2024:

Damaged 3x more thermal power
plants (TPPs) than in 2022-2023, with
repeated targeting of key facilities.

2024 strikes:

ICCissued arrest warrants
for missile strikes against
energy infrastructure.

March 5, 2024:

Warrants issued for Russia’s Defense
Minister Sergei Shoigu and Chief
of Staff Valery Gerasimov.

June 24, 2024:

After the devastating winter from 2022 to 2023, Ukrainian energy
producers scrambled to repair lost generation and distribution networks
- incurring major expenses - and make up for power shortfalls.' Going
into winter from 2023 to 2024, Ukraine could only generate 17.8 GW

of electricity per hour. Peak consumption reached 18.6 GW per hour.
Formerly a net energy exporter, Ukraine began importing electricity from
neighboring countries to fill deficits.""" Occasional Russian strikes still
damaged Ukrainian energy infrastructure.”

Then, in March 2024, Russian forces resumed their large-scale,
systematic attacks on Ukrainian energy infrastructure.* On March
22, 2024, the Russian Federation launched 88 cruise, ballistic, and
repurposed surface-to-air missiles, and 63 loitering munitions and
drones, firing from the air, ground, and sea. The munitions destroyed
or damaged energy infrastructure in, at least, Odesa, Ivano-Frankivsk,
Lviv, Vinnytsia, Dnipropetrovsk, Khmelnytskyi, Kirovohrad, Kharkiv,
and Zaporizhzhia oblasts. Immediate power outages disrupted
heating and water and disconnected 1.5 million consumers.

Strikes continued at regular intervals, with at least nine waves

of major aerial attack between March and August 2024. The UN
HRMMU - drawing from statements by Russian and Ukrainian
authorities, information from private and government energy
companies, open-source videos and photos assessed as credible and
reliable, and UN HRMMU observations during site visits - stated that:

“[E]ach wave involved numerous high-precision, high-

yield cruise and ballistic missiles, loitering munitions, and
reconnaissance drones and targeted multiple electricity facilities
across the country in a well-coordinated and synchronized

manner. The munitions were launched simultaneously from
multiple locations utilizing land, aerial, and sea-based delivery
platforms, requiring high-level planning and coordination of
several branches of the Russian armed forces.”""’

While previous waves primarily targeted energy transmission, and

to a lesser extent generation facilities, these strikes heavily targeted
energy generation facilities.""® Indeed, the 2024 strikes damaged three
times as many TPPs as did those in 2022 to 2023, in some instances
targeting the same facilities multiple times so as to render them
completely inoperable." UN HRMMU also found that by June 2024,
73 percent of the power-generating units of TPPs, as well as 20 HPP
units, were already rendered inoperative due to severe damage.'” By
September 2024, Russia had allegedly destroyed all TPPs, and nearly
all hydroelectric capacity in Ukraine.”?! The human cost of these strikes
has been immense and cumulative, directly killing at least 18 and
injured 84 civilians.””? Data on indirect harm from these attacks that
could result in excessive deaths has yet to be gathered.

The attacks, moreover, caused immediate power outages at times
lasting days in major cities like Kharkiv and Odesa, disrupting water,
heating, public transit and communication.'?® In Kharkiv, the strikes
took out the air raid alarm system for several days."* City employees
had to physically circulate the city to warn residents of imminent
risks to their lives and health.'

Russia has employed a diverse array of weaponry in its attacks

on Ukraine's energy infrastructure. While open-source data is
insufficient to conclusively identify the specific weapons used in each
individual strike, there is enough available information to confirm
that high-precision missiles, designed for targeting ground targets,
have been predominantly employed in these operations.'”® The use
of these high-precision weapons suggests that Russia is specifically
targeting the energy infrastructure, and that the damage is not
incidental to other attacks targeting military objectives.

The future of Ukraine’s energy infrastructure is uncertain. A Ukrainian
electricity transmission company in June 2024 stated that they expect
deficits of 3 to 6 GW during peak hours this winter.’”” At the same
time, 25 percent of Ukrainian citizens interviewed at the Ukrainian
border stated they were leaving due to lack of access to electricity,
water, and heating; by July, that had jumped to 49 percent.'”®
Meanwhile, all along the frontline, ongoing conflict continues to
deprive hundreds of thousands of consumers from power daily.”

The Russian assault on Ukrainian energy infrastructure is ongoing,
comprehensive, and threatens to undermine Ukrainian civilian life.

displayed on a square in Kyiv. Ukraine no longer produces such transformers
making them difficult to replace. Photo captured by Physicians for Human
Rights in September 2024.
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IV. ATTACKS ON ENERGY AS ATTACKS ON HEALTH

Case study: Okhmatdyt Hospital

The Okhmatdyt National Specialized Children’s Hospital exemplifies
the multifaceted assault on Ukraine's health care facilities since the
full-scale invasion; enduring shelling, shooting, blackouts, and staff
deaths due to continued aerial attacks on the city.** On July 8, 2024,
a missile directly struck the roof of Okhmatdyt's toxicology building
which houses the chronic and acute intoxication unit, killing two
civilians and wounding 30 more, knocking out power and water, and
damaging or destroying large parts of the hospital campus.''

Okhmatdyt Hospital’s Patient Population

With a 600-patient capacity, Okhmatdyt is Ukraine’s largest
children’s hospital providing vital pediatric care for over 130 years.'?
Before the full-scale invasion, it treated approximately 20,000
patients from all over Ukraine, bringing patients from remote
regions via aerial evacuation, and performed 10,000 surgeries
annually.™ Its doctors, working in over 80 departments, treated
children suffering from cancer, severe injuries, and rare diseases.'**
Okhmatdyt received cases of dangerous pregnancy complications,
helped pregnant people develop postnatal care plans and tended to
premature babies.'

Impact of Direct Attacks on Okhmatdyt Hospital

From the start of the full-scale invasion, Okhmatdyt's operations

were disrupted. In March 2022, the effects of an aerial attack blew
out the hospital’s windows™® and amid crossfire during the first

days of the invasion, bullets hit one of the wards."*” As the battle for
Kyiv escalated, Okhmatdyt saw an influx of wounded children and
adults.”® The hospital delayed all but lifesaving surgeries, and staff
evacuated patients with non-life-threatening conditions.”® Evacuation
itself posed a danger to immunocompromised pediatric oncology
patients by increasing the risk of sterility breaches during transfers; in
one case - according to an Okhmatdyt doctor - the need to transfer led
to a secondary infection that killed a pediatric oncology patient.!#

In Kyiv, the constant risk of air and ground assault forced
Okhmatdyt's most vulnerable patients - children with terminal
diseases - underground'' where sheltering from air raids disrupted
delicate cycles of treatment. Dr. Lesia Lysytsia, a pediatric
ophthalmological surgeon at Okhmatdyt, said: “Cancer treatment
is structured cyclically...and when we introduce the drug, we have
a small time-window when we can influence cell division. If the
patient reschedules the visit due to an attack, if this cycle is lost —
we just fill the patient with chemicals, do not treat the disease and
cause harm to the patient.""*?

Relocating patients underground further complicated treatment,
and the long-term health effects from missed and inadequate care
will only become clear as they accumulate.' Staff were forced to
operate ventilators by hand for patients needing oxygen.** Pediatric
cancer patients had, during that time, access to only a basic form

of chemotherapy, increasing their risk of relapsing or becoming
sicker.™* Patients with autoimmune diseases and diabetes had
limited access to medication.'

Impact of Attacks on Energy on Okhmatdyt Hospital
and Patients

The retreat of Russian forces from Kyiv oblast in April 2022 brought
only partial relief. On October 10, 2022, Russia began its large-scale
aerial assault on Ukraine's energy infrastructure, fire from a missile
strike killed Oksana Leontieva, one of Okhmatdyt's doctors, as she
was driving to work." The hospital lost more staff to displacement,
emigration, and being enlisted in military service as combat
medics."*® Power outages due to attacks on energy infrastructure
also occurred.™ For periods of 13 hours to several days, the power
outages resulted in lights shutting off in all departments but
intensive care, interrupted or delayed surgeries affecting patient
outcomes; stopped the flow of water to the hospital, creating
unhygienic conditions; and rendered diagnostic and treatment
equipment unusable.”® Where surgery could not wait, Okhmatdyt's
surgeons conducted operations in the half-dark, headlamps
illuminating their work.”'

Power outages increase the burden on already overburdened doctors.
Dr. Lysytsia recounts the rush of activity in the wake of a blackout:

“The hematology department must ensure that the refrigerators
work, the surgeon must ensure that the operation does not end
with blood flowing from the patient, and the anesthesiologist
must ensure that the patient breathes... The anesthesiologist
begins to ‘breathe’ the patient with a ‘manual resuscitator’, the
nurse responsible for the medicine begins to look for where

to find batteries for refrigerators. If these are blood products,
then there is a system that keeps the desired temperature for a
certain time. If the doctor understands that the electricity will
not appear in the near future, he begins to find out where to
transport the drugs so that they do not spoil.”'>

July 8, 2024 - Attack on Okhmatdyt Hospital:
Devastation, Power Loss, Death, and Suffering

With patients and staff enduring constant air raids, blackouts,

and exhaustion, the missile attack shattered the already fragile
ecosystem. On July 8, 2024, the air raid alarms sounded first without
prior warning about the attack from Russian forces.™>* Soon after, cell
service cut out.”>* Staff hurried to transport patients down to shelter.®
Then, the first explosion rang out nearby."® Dr. Anastasiia Zakharova,
a pediatrician and department head at Okhmatdyt, recalls how she
rushed with her colleague to disconnect her five patients on dialysis,

a process that can take half an hour for each patient. As she was
working, the second explosion came: a powerful munition had struck
the roof of Okhmatdyt's toxicology building amid a massive aerial
attack across Ukraine.”” Analysis of the appearance, trajectory, speed,
and destructive impact of the munition has established with high
confidence that it was a highly accurate Russian Kh-101 missile."*®
Detailed analysis of the attack and evidence of Russia's involvement
are provided in Annex Il of this report.
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Okhmatdyt Hospital after the attack on July 8, 2024.
Photo by Masi Nayyem.

At the moment of impact, Dr. Zakharova saw her colleague, Dr.
Svitlana Lukyanchyk, thrown by a blast wave to the wall. Then she
saw only chaos.

“It was dark and dusty,” she remembers, and | heard “beeping
devices, signaling errors, [and] the screams of children.”

Dr. Zakharova rushed to help her patients and found one of her
colleague’s unconscious under rubble, her arm badly injured.’
Some men ran in to help Dr. Zakharova transport the terrified
children, some of whom could not walk, downstairs.®°

Dr. Zakharova searched for Dr. Lukyanchyk and saw her feet against
the window; Dr. Lukyanchyk died from the impact.'®'

Dr. Lysytsia, who was working just opposite the toxicology
department where the missile hit, also recalls total darkness,
shockwaves, falling debris, and wounded colleagues, some wearing
surgical gowns and covered in blood from their own wounds, rushing
to save patients.’? She notes, also, how things could have been
much worse: “if the first missiles had not fallen on Lukyanivka [a
district nearby], we would not have started to lower everyone very
quickly into cover - if we had not urgently finished operations, then
everything would have been much worse...I know about a case
where the doctor performed an operation, put down the scissors and
did not yet have time to pierce the child's eye with a needle during the
operation [because] the explosion occurred the moment before. [Had
the explosion occurred a moment later], [t]hat would be a lost eye.”

Two adults, including a doctor, died on impact because of the
missile attack and at least 30 people were wounded, among them
eight children, one of whom later died of his wounds.'®® There were
no military personnel among the casualties, nor any stationed at or
near the hospital.'®* The strike completely destroyed the toxicology
and trauma surgery departments, and severely damaged countless
pieces of specialized equipment, as well as the intensive care unit,
surgery, and oncology departments, among others.'®> The attack
happened on Monday in broad daylight, during regularly scheduled
patient intakes, a time when the hospital would be more crowded
with patients than usual.'®® There were surgeries in progress.'®’

The strike knocked out power and water for two days.'8 It

Okhmatdyt Hospital after the attack on July 8, 2024.
Photo by Masi Nayyem.

destroyed two energy substations that powered all Okhmatdyt's
infrastructure, requiring the installation of mobile transformer
substations for temporary power generation, representing an
additional and substantial expense.®® The campus was all but non-
functional for days."”®

There had been 627 patients admitted at the time of the attack;
staff temporarily discharged 450, transferred 94 to other hospitals

in Ukraine, and kept 68 in their care on the now rubble-strewn
campus.”" The attack caused patients in delicate health to regress,
erasing months of careful treatment.””? It deterred new patients from
seeking treatment for fear of attack, causing conditions to worsen.'”

By July 16, 2024, the hospital reopened several departments, but it
may take years to restore its highly specialized functions.” Experts
estimate it will cost US$19 to 22 million to repair the damage.” In
the meantime, Ukraine’s most vulnerable pediatric patients now
have limited access to the care they desperately need, like pediatric
hemodialysis or other specialized treatments."®

These are only the immediate physical effects. Though doctors
continued to work, even on the day after the attack, the
psychological strain is immense and, for many, unbearable. There
has been attrition among staff, with some choosing to leave or stay
abroad for their safety and the good of their families.””” Dr. Lysytsia
states that “you can work in this mode for a couple of years, but
not forever.""” The attack left doctor and patient alike in shock,
uncertain of the future. “For me,” Dr. Lysytsia states,

“Okhmatdyt was a fortress. | thought a children’s hospital
wouldn’t get hit.""”°

Dr. Zakharova recounts the same feeling among staff. But “now
there is no such impression.”'8

Attacks such as those on Okhmatdyt Hospital do not just damage
medical capacity in the near-term by causing death and destruction.
They undermine patients’ access to specialized medical care in the
long-term, as for doctors whose calling is saving children’s lives,
persistent attacks on health care impose a stark choice: “either you
work, or you are safe."'®!
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Attacks on Health as Part of a
Broader Strategy to Attack Civilian
Infrastructure

Protection for health care in conflict is a universally recognized
norm that is increasingly threatened.”® There are numerous recent
examples of this brutal but persistent trend,® including many
attacks specifically perpetrated by Russia. In Syria, the assault

on health care facilities has been relentless since the start of the
conflict and particularly after Russia entered the conflict.’® Since
the start of the Russian invasion of Ukraine, health care facilities
and workers have faced relentless attacks that have endangered
patients and medical staff.

In 2023, there was a 25 percent annual increase of global attacks on
health.’® Attacks on health care in armed conflict can threaten an
entire civilian population’s ability to sustain itself in the long-term.
Routine illnesses become fatal; cancer rates increase as patients face
limited access to life-saving treatment.'s® Patients must weigh the
need to seek necessary medical attention against the risks of attack
at their place of treatment.”®” Pregnancy and birth complications
become more common and fraught.'® Chronic conditions become
unmanageable, and communicable diseases rage.’® The longer

the attacks continue, the more severe their effects: comprehensive
campaigns of attacks on health care infrastructure may set a
population’s health back by decades and produce excess deaths and
reduced quality of life for years to come.!®®

PHR, together with eyeWitness to Atrocities, Insecurity Insight, MIHR,
and the UHC have documented a total of 1,521 attacks on Ukraine’s
health care system since Russia'’s full-scale invasion in Ukraine in
February 2022."' PHR and partners have documented both the
devastating effects of attacks on hospitals, ambulances, and health
care workers' as well as Russia’s more implicit methods of misusing
and weaponizing health care in the occupied territories,®® indicating
the centrality of health care as a target in the war.

TH has also focused on Russia's intentional targeting of health care
facilities. A collaborative study with Human Rights Watch and SITU

Research analyzed the destruction of Mariupol and underscored the
deliberate and targeted nature of Russian attacks on hospitals and
the systematic approach taken against health care infrastructure.'s

Attacking health care, as evidenced by the numerous violations
since the start of the Russian invasion in Ukraine, extends far
beyond using explosive weapons to destroy health care facilities
for military or other advantages. As defined by the World Health
Organization (WHO), an attack on health, apart from verbal or
physical violence, is also “obstruction or threat of violence that
interferes with the availability, access and delivery of curative
and/or preventive health services during emergencies."™®> When
a hospital is not able to provide medical services due to such
obstruction, it is essential to document the resulting impact on
patients and health care workers.

Beyond the immediate loss of life, the impact of attacks on health
can be felt through how threats to health care providers in fragile
health care systems have a ripple effect throughout communities
they work in and also in the mid to long-term impact on the
population’s health.?

In Ukraine, attacks on energy infrastructure have become a key
component of Russia’s war effort with the apparent intent to
advance its military objectives, retaliate against Ukraine, and

inflict harm on civilian populations.” In the first six months
following Russia’s full-scale invasion, attacks on Ukraine’s energy
infrastructure left 12 million people with limited or no access to
energy,"® and put almost seven million children at risk of worsening
physical and mental health.!®® These attacks not only represent
efforts to destroy Ukraine's energy infrastructure, but also impact
essential services that are critical for the well-being and survival of
the Ukraine's population. According to the WHO Regional Director
for Europe, attacks on energy in Ukraine have had “knock-on effects
on the health system and on people’s health."2%

Data collected by PHR and partners on how attacks on energy have
impacted health care indicate that since the start of the full-scale
invasion there have been at least 101 attacks that disrupted the
functioning of hospital utilities.?!
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Dec 2022
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=== Attack on critical/energy infrastructure with reported impact on a health facility

=== Attack causing damage to a health facility that disrupted its energy and/or water supplies

== Other

Graph 2. Timeline of attacks with reported impact on health facilities’ utilities, February 24, 2022, to July 31, 2024. Source:

Attacks on Health Care in Ukraine, as of July 31, 20242%
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A timeline based on data collected from the monitoring of attacks
shows attacks with an impact on health care facilities utilities
corresponding to the timeline of the campaign of attacks on energy
infrastructure (see Graph 2).

Data from the survey of health care workers?® also reveals a shift
in the types of attacks experienced by health care workers. While
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attacks directly hitting hospitals and their utilities were more
common from February to September 2022, data shows more
widespread attacks against energy infrastructure since October
2022, with reports of power outages surging between February
and April 2024, including those impacting on health care facilities’
access to energy (see Graphs 2 and 3).
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Graph 3. Data from the survey of health care workers shows that while numbers of direct attacks against health care were
consistent over time, with a slight increase in 2023 and 2024, power outages due to attacks on energy infrastructure
continued to increase significantly during the same period of time. Source: Survey of Health Care Workers in Ukraine

Among the 2,261 health care workers surveyed, 20.9 percent
reported experiencing direct attacks on their health care facility; the
overwhelming majority of health care workers surveyed (see

Graph 4) also reported experiencing power outage incidents
specifically due to attacks on energy infrastructure across major
oblasts (97 percent in Dnipropetrovska oblast, 96.2 percent in
Kyivska, 93 percent in Lvivska, 97.4 percent in Odeska, 98.5 percent
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in Kharkivska, and 83.9 percent in Chernihivska) and Kyiv (92
percent). These multiple attacks targeting health care facilities
infrastructure and utilities as well as attacks on broader energy
infrastructure with impact on health care facilities access to

power are indicative of the compounded nature of infrastructure
destruction experienced by health care workers and health systems
in Ukraine.
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Graph 4. Distribution of power outage incidents due to attacks on energy infrastructure reported by health care workers across
major oblasts and Kyiv (percent of total surveyed health care workers in major oblasts and Kyiv). Source: Survey of Health Care

Workers in Ukraine
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Graph 5 shows the geographical distribution of the attacks, based on on energy infrastructure that affected hospital utilities happened
the monitoring data. While the majority of direct attacks on facilities across the areas of Ukraine under government control. In most such
that led to loss of power occurred closer to the frontline, attacks incidents, an air-launched weapon was reported to be used.?*
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Graph 5. Map of attacks with reported impact on health facilities’ energy and water supplies, February 24, 2022 —
July 31, 2024. Source: Attacks on Health Care in Ukraine, as of July 31, 20242

Our monitoring showed at least 31.7 percent of these incidents The majority of these reported incidents occurred in the coldest
were direct strikes on hospitals that led to loss of power®® causing months of 2022 to 2023 (October to April) and there was another
significant damage to facilities infrastructure and interconnected peak in incidents in the spring of 2024.

utilities such as power, water, and heating, causing immediate

impact to the ability to provide care to patients, implicating costly Survey data showed 92.3 percent of health care workers reported
repairs, and increasing vulnerability to future attacks. The safety experiencing power outages at their health facility as a result

of patients is compromised both during the attacks and because of attacks on energy with 26 percent of those who reported

of a loss of power causing disruptions of oxygen supply, water, and experiencing power outages as a result of attacks on energy,
access to lifesaving equipment. experienced these power outages on a daily basis (Graph 6).

The analysis of the monitoring data showed 37.8 percent were attacks
on critical energy infrastructure that impacted a health facility.
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Graph 6. “To your knowledge, how often has your health care facility experienced power outages due to Russian attacks on
energy infrastructure specifically?” (Percent of surveyed health care workers who experienced a power outage due to Russian
attacks on energy infrastructure specifically). Source: Survey of Health Care Workers in Ukraine

A stark example of the breadth of harm caused by attacks against
energy is seen in the cases of health facilities who lose heat because
of a loss of power. For health facilities already damaged by direct
attacks, often missing windows, losing power, and no longer being
able to provide sufficient heat compounds existing difficulties

in providing care. But even for those facilities that may remain
structurally intact, losing power during critical moments, such as
cold winter months, can cripple a facility’s ability to function for
prolonged periods, forcing patient evacuations and halting critical
treatments. While temporary repairs can be made to windows and
other superficial destruction, restoring electricity and subsequently
heating, water, and sanitation systems can be more complex. For
example, in February 2024, in Dnipro,?”’ three health care facilities
were reportedly left without heating after a large-scale drone
attack on the city and energy infrastructure. The inpatient facility
with over 100 patients had to be evacuated. In March 2024, in
Ivano-Frankivsk in the west of Ukraine, a health care facility had

to reportedly turn to alternative power generation after a missile
attack on the critical energy infrastructure left the hospital without
heating.%

Reliable power which is essential for every aspect of health care,
and as shown on Graph 6, power outages caused by attacks on
energy infrastructure can cripple a hospital’s ability to function,
even if the facility may remain structurally intact, forcing patient
evacuations and halting critical treatments.?%® Therefore,

Any attack on energy that disrupts power to health facilities
constitutes an attack on health. Such attacks obstruct the
availability, accessibility, and quality of care

bringing them within the WHO's definition of an “attack on health.”
As the timelines presented above show, the deliberate shift in the
Russian forces’ strategy from direct attacks on health care facilities
to targeting broader critical infrastructure, which affects hospitals,
effectively weaponizes energy to indirectly disrupt access to critical
services like health care.
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V. HOW ATTACKS ON ENERGY INFRASTRUCTURE
IMPACT HEALTH AND HEALTH CARE

Case Study: Mariupol Regional
Intensive Care Hospital

Mariupol Regional Intensive Care Hospital exemplifies the many
ways the Ukrainian health care has been targeted and how direct
and indirect attacks on hospitals’ energy supply have hindered
health care. Bombarded, besieged, occupied, relocated, and
enduring the challenges of providing care while facing attacks on
energy in a new city, the hospital and its staff have suffered severe
and ongoing hardships since the start of Russia’s full-scale invasion.

Mariupol, a strategic Azov Sea port, was among the first cities to be
attacked by Russia in early 2022. It was barraged by a wide range of
weapons that damaged or destroyed up to 90 percent of the city's
residential infrastructure.?’® By mid-March, the city was encircled,
and on May 16, Russia fully occupied Mariupol.?"

As they advanced on the city, Russian forces cut off its
communications, while intense fighting damaged the city's access
to electricity, sanitation, and water.?'2 According to a witness, on
March 2, 2022, “water, electricity and Kyivstar [cellphone provider]
communications disappeared. The next day the gas disappeared.””
Another witness confirms that by March 8, 2022,

“There was no gas, no electricity, no water. Water was brought
in barrels.”'

The attacks left at least 450,000 residents in complete isolation
while continuous injuries from shelling, unsanitary conditions, and
cold weather created a critical need for health care.?" By the end of
March, with up to 80 percent of the city’s health care infrastructure
critically damaged or destroyed, the UN High Commissioner

stated that, “the damage and destruction coupled with the lack of
electricity and medical supplies meant that hospitals had effectively
ceased to function."2®

One of the remaining functioning hospitals was Mariupol
Regional Intensive Care Hospital, the largest in the region with
23 departments, including a 550-bed inpatient department, and
300,000 out-patient visits per year.2”

In February and March 2022, the hospital experienced several
direct attacks. On February 28, a missile hit the hospital yard,?'®
and around March 10 to13, another missile also hit the hospital.?"
The first attack damaged the intensive care ward, and the latter

hit the neurosurgery department, causing one floor to collapse
onto another and resulting in patients being crushed to death.??
Dr. Oksana Kyrsanova, who worked as an anesthesiologist at the
hospital in February and March 2022, recalls: “It was snowing and
freezing outside, and we had no windows, and the temperature in the
hospital was below zero. These patients need to be warmed up, there
needs to be a thermal regime to prevent hypothermia after surgery.
We did not have such conditions. We covered ourselves with blankets
or something else, found an old fireplace and turned it on, but it could
not heat up because there were no windows. Although we covered
these windows with films and bedspreads, it was useless, because the

new air strikes just blew everything away."??' The attacks and siege
also cut power. Another anesthesiologist said that “on February
25t0 26, 2022, it seems, there was no more electricity or gas in the
hospital or nearby.”*

Russian forces then turned the hospital into a military base.??* One
of the doctors says: “Our hospital was occupied by the Russian military
on March 12. It happened around lunchtime.”? The witness, whose
son was a patient at the hospital, recounts: “Approximately around
March 13, the hospital had already been captured by the troops of

the Russian Federation, and the hospital was already running out of
medicines, but some medical services were provided. However, the
centralized water supply had long been cut off and the generators
were running out of fuel and gradually failing.”?? The witness
explains that the hospital turned into a hub for civilians seeking
shelter, some came on their own, but some were brought by the
Russian military: “They [Russian troops] were shooting from the
hospital hiding behind civilians. [...] That is, they were making a human
shield out of civilians."?

This echoes in Dr. Kyrsanova's testimony: “They were on the roof of
our hospital. We have a very large building, and they had a very good
view. And indeed, we saw it all, they set up their equipment and shot
from these hospital buildings.” She says: “The hospital was a human
shield for them. They knew that no one would shoot at the hospital.”??’

In Mariupol, the hospital continued its operation under Russian
occupation, with a newly appointed administrator from the so-
called “Donetsk People’s Republic."2%

In December 2022, the hospital was relocated and began providing
health care in a new building in Kyiv with the help of medical
personnel who had evacuated from Mariupol and with equipment
from other cities within the Donetsk oblast.??® As of April 2023, 90 out
of the hospital’s 1000 health care workers evacuated to the capital.?*

Even after the bombardment and occupation faced in Mariupol

and relocation to Kyiv, ongoing attacks on energy infrastructure
continue to limit the hospital’s ability to provide the desired level of
medical services in its new location.

Dr. Olena Lazarieva, a health care worker from the Mariupol
Regional Intensive Care Hospital who has worked as an intensive
care anesthesiologist in the stroke department in the new hospital
building in Kyiv since March 2023, says that the relocated hospital
operates on one floor of a private medical center rather than

the eight floors of the Mariupol facility.?*" This has impacted the
functionality and capacity of the hospital, as only planned surgeries
are performed in this hospital. Another doctor, who continued
working in the Mariupol Hospital in Kyiv, adds that planned
surgeries are postponed during blackouts due to greater risk for
patients during surgery.?*2

Dr. Lazarieva told the research team that the relocated hospital
is not on the list of “critical infrastructure” and is thus subject to
blackouts. The hospital purchased a power generator. However,
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during the summer 2024 attacks, it stopped working. The outages
were long:

“I am on duty for 16 hours a day. Sometimes during this time,
the power was on for 40 minutes, sometimes for an hour and a
half."23

Another doctor says: “This summer of 2024, it was very hot and there
was rarely any electricity, so the generators also failed and overheated.
Some patients who couldn't wait were transferred to the Amosov [the
Amosov National Institute of Cardiovascular Surgery] and other cardiac
centers. Others were waiting for a stable situation with electricity.”**

“Ifthere are severe patients, if they need oxygen, artificial lung
ventilation, without electricity, it can be bad. [...] While the generator
was being repaired, some patients had panic attacks, and cardiac
patients sometimes had rhythm disturbances. | do not know whether
this led to the deaths of patients, but it definitely harmed their health,”
said Dr. Lazarieva. Even when the generator was repaired, its
capacity might not have been enough to supply the entire hospital.
“Almost all devices require electricity to operate. That's why the
blackouts had a big impact on our work,” she said.?*

Doctors stated that electronic medical records system is also
affected by the power outages: “You need to enter data about the
patient, about his or her course of illness, and without electricity and
the Internet, this is impossible.”*¢ Dr. Lazarieva also said: “Because
the system sometimes did not store information about the actions
taken with the patient, wages were sometimes not paid. "’

As illustrated in the Mariupol Regional Intensive Care Hospital

case study, power outages caused by attacks on Ukraine’s energy
infrastructure threaten the already weakened health system.
Understanding their impact on health care functions and health
outcomes is essential for ensuring the right to health accountability
for the full breadth of harm resulting from attacks on energy in
Ukraine and informing efforts to provide remedies and restore
capacity for health care provision. This can be considered through a
disaster preparedness framework, using the “four Ss” framework -
“space (physical structures, beds), staff (clinicians and support staff),
stuff (supplies and equipment), and systems (critical infrastructure,
administration and coordination)” - to explore impact on health
systems and linkages to health service delivery.?*

Without power, elevators do not work, and the transportation of
patient became difficult and dangerous: “For employees, it is hard
physical labor if they have to transfer patients who are unconscious."*
Air conditioning becomes non-functional as well, which is a problem
during extreme heat. According to Dr. Lazarieva, the outages also
cause problems with the water supply and, as a result, only one
bathroom is available for the whole floor. Security systems are also
affected by blackouts, jamming electronic lock for the operating
room and intensive care unit.?*

With all that the staff of the hospital have endured, from attacks
and occupation in Mariupol, and an increased burden of power
outages in Kyiv, there is an acute need to support mental health
among health care workers, Dr. Lazarieva says. “When discussing
some questions, we get irritated, someone gets hysterical, panic
attacks happen.”

“Doctors, like all other people, suffer from blackouts,” says another
doctor, “Now,

When you hear an [air raid] alarm, you immediately think what
to do. Whether there will be a power outage, whether the
oxygen station will work, what to do next during the surgery.

You try to calculate everything in your head, to calculate all the
options.”!

Health Care Service Delivery (Space, Systems and Stuff)

There is little research exploring the connection between access to
reliable power and health care delivery, particularly about repeated
outages and their long-term impact amidst conflict.?

Power outages interrupted medical procedures for 66.3 percent of
the surveyed health care workers at least once between February
2022 and July 2024 (see Graph 7). Delays in elective surgeries were
reported by 8.4 percent of surveyed health care workers, and 1.7
percent experienced interruptions during a procedure due to power
outages. In addition, 1.8 percent of respondents reported failures in
life support systems (like ventilators, heart monitors and other life
support machines) due to power outages. Service disruptions from
power outages also caused disruptions to dialysis (0.5 percent) and
maternity care (0.4 percent) (See Graph 8).
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Graph 7. "How often do power outages affect medical procedures in your facility?” (percent of health care workers who
experienced a power outage due to attacks on energy infrastructure). Source: Survey of Health Care Workers in Ukraine
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Graph 8. Reported impacts of the disruption of power on the facility’s health service delivery (percent of total surveyed health
care workers). Source: Survey of Health Care Workers in Ukraine

A doctor working at an emergency station in Sumy oblast says: Unreliable power has been tied to the reduced availability of
“Power outages caused by attacks by the Russian Armed Forces on essential medical equipment needed for basic health services,
energy infrastructure, particularly during calls from residents of including autoclaves, lighting, ultrasounds, water pumps, and
apartment buildings, have resulted in problems with staff access to microscopes, as hospitals might become less likely to rely on
patients, delivery of equipment to patients, on-site examination of equipment that requires reliable electricity to operate.?*> Non-
patients, transportation of patients to ambulances, and violations of electronic alternatives may not be readily available, and staff may
protocols for providing specialized advice for certain types of diseases not be trained in using these older technologies.?** Medication
due to lack of communication."** and vaccine storage also become problematic when power is lost

or unstable as temperature control via refrigeration and freezers
Among the negative impacts from attacks identified by the is crucial for the “cold chain.” Blood samples and embryos require
surveyed health care workers (see Graph 9), hospital functions similar care during storage.2*’

that facilitate medical service delivery were the most impacted.
According to respondents, outages primarily disrupted
communication systems (35.7 percent), as well as water supply

(21.5 percent), heating and ventilation (19 percent), and elevators
(16.5 percent). Additionally, 7.8 percent reported malfunctions in
diagnostic equipment, such as X-ray machines and MRIs. Medication
storage issues, where refrigeration for certain medications and
vaccines was compromised leading to spoilage, were reported by
13.8 percent and 3.6 percent reported issues with storing biological
samples, like blood or embryos.

Health Care in the Dark: The Impacts of Russian Attacks on Energy in Ukraine



communication sreaors | D  35.7%
weter supely oisetons: | ED 21.5%
conationing (vncy e D 19.0%
— .
Medication Storage Issues _ 13.8%
Security System Failures _ 'I'I.o%
Medical Equipment Malfunction _ 7.8%
Lighting Outages _ 7.4%
Backup Generator Failures - 3.9%
Biological Sample Storage Issues - 3.6%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Graph 9. Reported impacts of the disruption of power on the facility’s ability to provide care (percent of total surveyed health
care workers). Source: Survey of Health Care Workers in Ukraine

Modern health care systems increasingly depend on technology
and electronic systems for record keeping, telehealth, and remote
patient monitoring.?*® Electronic medical records systems are used
for patient records, referrals, and prescriptions, and require the

use of internet and computers, all relying on power.2* Ukraine's
Electronic Health Care Records System digitizes medical records
and connects over 35 million patients and hundreds of thousands
of health care workers. It supports various services, including
electronic doctor-patient declarations, referrals, prescriptions, birth
certificates, sick leave documentation, and COVID certificates.?°

However, 42.6 percent indicated that access to the Electronic Health

Records Systems was hindered by an attack on energy (See Graph 9).
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Health care workers surveyed reported that the majority of outages
lasted from one hour to a day (see Graph 10). Among those who
experienced power outages, 2.5 percent reported outages lasting
more than four days. Despite 78.4 percent of respondents noting
that back-up power sources were always available and 16.6 percent
noting that they were partially available, 40.9 percent reported
delays in activating these systems, ranging from a delay of one hour
to several days.
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Graph 10. “If you have experienced power outages, what was the longest time period of the power outage?” (percent of
health care workers who experienced a power outage due to attacks on energy infrastructure).

Source: Survey of Health Care Workers in Ukraine
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Delays in activating back-up power sources and the reliability

of these systems are both areas of concern when thinking about
the impacts of power outages on health care delivery. The U.S.
Department of Homeland Security found globally a “67 to 99
percent degradation of core hospital functions after five minutes
without back-up electricity sources, after ten minutes without
information technology, and after two hours without water and
wastewater.”?' Furthermore, back-up power systems, such as
generators, are often temporary and are not equivalent to an
electrical grid as they do not provide the same capacity of energy
and can only supply power to a limited set of critical hospital
functions. Additionally, voltage interruptions produced within the
system while switching to back-up power can damage sensitive
medical equipment.?>? Fuel-based generators also emit harmful
pollution and noise, which can negatively affect health.?>:

As of June 2024, the Ministry of Health of Ukraine has supplied 643
health care facilities (100 percent) that are “part of a functioning
network” with back-up power generators to ensure uninterrupted
functionality.?> It also continues to work on supplying hospitals with
alternative sources of back-up power, like solar panels.?> However,
survey results indicate that these stop-gap measures are not
sufficient to mitigate all impacts of power losses.

Health Outcomes Linked to Power Outages

Studies indicate that power outages could impact patient care, health
outcomes, and community health.?>¢ Ukrainian health care workers
reported serious health-related harms and deaths linked to power
outages. The majority of permanent health harms (11 reports out

of 36) and deaths (7 out of a reported 20) were attributed to organ
damage due to inadequate oxygenation (see Graph 11 and Graph 12).
This occurs when patients who are unable to breathe on their own
lose access to their mechanical breathing support. In such situations,
health care workers must step in to manually provide oxygen in lieu of
a machine (a process called manual ventilation). If manual ventilation
is needed for an extended period, it can cause complications or even
lead to death if it isn't performed correctly or promptly.’

Other reported permanent health-related harms from power
outages included patients experiencing organ damage from not
undergoing timely surgery (8 reports), not undergoing timely
medical procedures (7), other failures of life-saving equipment (7),
and from lack of dialysis (3).2®

Additional reported deaths due to power outages include those
from not undergoing timely medical procedures (4), other failures
of life-saving equipment (4), not undergoing timely surgery (3), and
from lack of dialysis (2).%°
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Graph 11. Reported permanent health harms due to power outages. Source: Survey of Health Care Workers in Ukraine
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Graph 12. Reported deaths due to power outages. Source: Survey of Health Care Workers in Ukraine
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A doctor from the emergency station in Ukraine’s Sumy oblast
attests that “power cuts due to the attacks of the Russian forces
[...] worsen the quality and accessibility of medical services for the
population. This particularly creates problems during emergency
hospitalization in cases of CPR, clinical death, etc.”?%

These findings related to mortality and morbidity stemming from
loss of power at health facilities are aligned with other reports,
primarily from non-conflict contexts, which show that isolated
incidents of power outages can lead to both direct and indirect
increases in morbidity and mortality through accidental deaths and
injuries, straining emergency services, limiting access to primary
care, carbon monoxide poisoning, hospitalization for chronic diseases
(for example, cardiovascular, respiratory, and renal diseases), and
death for those reliant on electricity-dependent medical devices.?'

<J

>
Autornp KWiB

[BaHO-DpaHKIBC 2K BiHHMUF

Lo iR

BTILRG, T0 DRI | IR SR Py

Data from the National Health Service of Ukraine also shows a
decline in procedures (defined as performed medical interventions)
in health care facilities nationwide aligned with the timing of
increasing attacks on energy infrastructure (see Graph 13). There was
a 5.1 percent decrease in procedures in October 2022, when the first
wave of attacks on energy started, marking a decline in the number
of procedures after six months of increasing numbers of procedures
following the start of the full-scale invasion. A more significant drop
accompanied a renewed wave of attacks on energy in spring 2024,
with a 15.7 percent decline in procedures from May to June.
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Graph 13. Dynamics of procedures (performed medical interventions) nationwide in 2022-2024, millions.

Source: National Health Service of Ukraine

Impact on Vulnerable Populations

Limited access to electricity in conflict and non-conflict settings
disproportionately affects vulnerable groups, particularly women
and children.?3 One study showed that “the duration of power
outages is a significant predictor of skilled birth attendance.”?% The
perceived threat of danger from delivery at a health care facility
may encourage home delivery which increases the risk of maternal
and infant complications.?®> Conversely, improved access to reliable
electricity has been shown to improve prenatal care and childhood
vaccinations.?6¢

The Maternity Hospital No. 3 in Zaporizhzhya, which attended 3,000
deliveries per year prior to the full-scale invasion was affected by
attacks on energy.?” According to the former director, Dr. Yevheniia
Poliakova, around August 2022, “large-scale blackouts began in the
city, and the facility also experienced serious problems with the power
supply, with only one low-power generator, which was not enough

to maintain the operation of ventilators, ultrasound machines, and
patient monitors.”?% As a result of the outages, says Dr. Poliakova,

“Surgeries had to be performed with flashlights in cramped
conditions,

which meant that instead of a conventional hour, it took about 3 hours
to complete the surgery, and the quality of sutures was sometimes
lower.”%® Despite purchasing a generator in December 2022, it

was not possible to provide the entire building with power, which
“created certain difficulties for patients, such as feeding their children
at night.””% With no proper bomb shelter, the patients went down
to the basement understanding that they would be “without medical
care during their stay there.”””’

Older populations are also at higher risk as they are more likely to
depend on electronic medical devices.?” Outside of the hospital
system, patients receiving outpatient care, such as dialysis or at-home
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treatments, are vulnerable to the effects of power cuts on the medical
equipment they rely on.?” In Ukraine, there have been “patients who
have spent hours hooked up to their cars to charge their medical
devices through the vehicles' cigarette lighters,” according to a non-
profit foundation providing lifesaving at-home care.?

Health Care Workers and Mental Health (Staff)

The health care workforce is also affected by power cuts on a
personal level. Patients pour into hospital during and after attacks,
forcing health care workers to work overtime again and again.?”
Faced with power outages, hospitals tend to develop workaround
solutions and coping strategies, and the burden of implementing
these solutions falls on staff.?¢ Doctors perform surgeries in the
dark, using headlights.?”” Procedures and surgeries are timed to
when electricity is more stable, affecting health care workers’
schedules.?’® Health care personnel are also faced with additional
administrative challenges, as delayed data entry into electronic
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medical records systems due to blackouts affects payment
processing.?® All of these issues add stress to the already strained
health care workforce in Ukraine.?®°

Even more impactful is the unrelenting toll of so many traumatic
events and deaths, day after day, on the mental health of health
care workers. Depression and post-traumatic stress disorder are
common among responders working in disasters.?®' Ukrainian
health care workers have been working in disaster conditions for
over two years. In addition to their workload is the stress of caring
for their families, living with limited power at home, and concerns
about their own safety and the safety of their loved ones.

Among the survey respondents, 82.9 percent reported increased
stress, burnout, and other challenges due to these attacks on energy
infrastructure and service disruptions, with 27.3 percent facing
these hardships daily (see Graph 14).
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Graph 14. Frequency of stress and burnout reported by health care workers (percent of total surveyed health care workers).

Source: Survey of Health Care Workers in Ukraine

These findings are consistent with studies that have shown that
individuals who experience power outages are prone to “worry,
anxiety, stress, and reduced wellbeing” related to concerns about
“disrupted heating, food, water supplies, and health care."6? As
the physician from the Sumy region said, “the lack of electricity
leads to certain everyday problems for [medical] staff, which affects
their ability to recuperate.” With the accumulated effects of the war,
“there is a problem of emotional burnout and psychological pressure
among them.”?%3 Dr. Poliakova from Zaporizhzhia concurs: “Due

to the lack of stable power supply, frequent shelling and air raids in
Zaporizhzhia, the staff is clearly experiencing emotional burnout,
excessive stress, and sharp reactions to loud noises. All this directly
affects the performance of medical staff.”%*

These findings are particularly acute in Ukraine where the WHO
estimates 10 million people to be at risk of mild to severe mental
health problems in Ukraine.?®> Ongoing conflict and persistent
attacks on energy infrastructure, especially around colder winter
months, may exacerbate mental health problems.
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VI. THE LEGAL FRAMEWORK AND ANALYSIS

International Humanitarian Law: Principles and Protections

[HL binds both Russia and Ukraine, as parties to an international
armed conflict, % to restrict their means and methods of warfare so
as to protect those who are not participating in combat. IHL derives
from the four Geneva Conventions of 1949 and their Additional
Protocol | of 1977,%” the Hague Conventions of 1899 and 1907,
and the body of customary international law?® - general practice
accepted as law by states.

The three governing principles of IHL are that of distinction,
proportionality, and precaution.

Principle of Distinction

The principle of distinction is a “cardinal” and “intransgressible”
tenet that holds that combatants must at all times distinguish
between military and civilian targets.??® Concretely, this amounts to
the IHL mandate that combatants must only direct attacks against
combatants and military objects; attacks against civilian objects
are therefore prohibited, except when civilians are participating
directly in hostilities, or civilian objects are being used for military
purposes.?!

Indiscriminate attacks, those that fail to distinguish between civilian
and military targets, are in all cases IHL violations.?®2 An attack is
indiscriminate where it a) is not directed at a military object; b)
employs “a method or means of combat which cannot be directed
at a specific military object”; or ¢) employs “a method or means

of combat the effects of which cannot be limited.”* Parties to
Additional Protocol | of the Geneva Conventions, including Russia
and Ukraine, must ensure they have the capability to distinguish
between civilian and military objects, and exercise that capability at
all times.?** That a state could not distinguish between civilian and
military objects when launching an indiscriminate attack would not
render the attack lawful.?%

Ample evidence suggests that Russia has failed to distinguish
between civilian and military targets in attacking Ukrainian energy
infrastructure and as discussed in previous sections, health care
facilities. Attacks on energy facilities have killed hundreds of
civilians.?*® They have deprived civilians of heat, water, and, in some
instances, proper medical care.?” As the UN HRMMU observed,

the attacks may have been launched not for military gain, but “to
intimidate and create panic among the population by depriving
civilians of critical services” and to create displacement.?® Indeed,
the widespread deleterious effects on the civilian population
strongly support the inference that Russian forces failed to
distinguish between civilian and military targets in attacking energy
infrastructure.

Principle of Proportionality

IHL also prohibits, in accordance with the principle of
proportionality, attacks that are directed at military objectives but
still “may be expected to cause incidental loss of civilian life, injury
to civilians, damage to civilian objects, or a combination thereof,
which would be excessive in relation to the concrete and direct
military advantage anticipated.” These disproportionate attacks

are, by nature, indiscriminate.>* Combined with the principle of
precaution discussed below, the prohibition of disproportionate
attacks requires that - when faced with multiple options as to how
to accomplish a military object - a commander choose that which
will result in less incidental harm to civilians.>*'

Notably, harm to civilians and civilian objects does not only include
direct physical harm. In its first report assessing the legality of
Russian strikes in Ukraine, the Organization for Security and Co-
operation in Europe (OSCE) Moscow Mechanism stated, “Russia
should consider not only incidental harm to civilians or civilian
objects,” but also “reverberating effects” such as “interruptions of
electricity, gas, heating and water supplies ... including their impact
on the health system."”%

In fact, the anticipated military advantage may not include harm

to civilian objects that may weaken the civilian economy and

thus, in the long-term, the enemy’s military.3% Following this

logic, demoralizing the Ukrainian population or undermining the
Ukrainian economy by attacking the energy infrastructure would not
constitute a permissible military advantage.

Though definitive analysis requires more information about the
anticipated military advantage as weighed against incidental
civilian harm, there are grounds for a preliminary conclusion

that even Russian attacks on energy infrastructure that may

qualify as a military objective are disproportionate. The ICC arrest
warrants for disproportionate attacks, discussed in more detail
below, corroborate this conclusion.’®* Generally, military plants

or installations in Ukraine operate with autonomous sources of
energy supply so that their tasks continue in the event of grid power
outages or ongoing combat in their vicinity.3* A substantial number
of military installations that do not have autonomous sources - for
example, private military-industrial enterprises - receive top priority
in the event of shortages in energy supply.3% Military installations
that are neither autonomous from the grid nor receiving energy
priority have independent generators that serve them in the case of
a blackout.3”” As a consequence, though deficits in the energy grid
may impose challenges on some segments of the Ukrainian defense
sector, there are likely to be few instances in which they would
affect a military installation in a way that provides a direct and
immediate military advantage.

International Committee of the Red Cross (ICRC) commentators have
concurred in general terms, stating that “the long-term strategic and
operational military advantages [of attacks on energy infrastructure]
remain questionable and, in any event, are likely outweighed by

the serious reverberating effects of such attacks on the civilian
population...[t]his is especially the case when militaries are generally
priority users during armed conflict and, as such, are likely to be
allocated any residual electricity capacity for their operations when
pieces of energy infrastructure are subject to attack.”%®

More broadly, the UN HRMMU has noted that “a military campaign
to damage or destroy the entire electricity system of a country
appears to entail remote, hypothetical, or speculative military
gains, rather than the substantial and relatively close advantage

Health Care in the Dark: The Impacts of Russian Attacks on Energy in Ukraine 26



required to justify the attacks.”3* Hence, the civilian harm caused
by the Russian campaign to destroy Ukrainian energy infrastructure
- leading to the destruction or occupation of half of Ukrainian
generation and transmission by April 2023, and causing civilian
death, rolling blackouts and interruptions in essential services -
likely outweighs any potential military advantage.

Principle of Precaution

The principle of precaution holds that parties must take all feasible
precautions to avoid, and in any event minimize, incidental loss of
civilian life, injury to civilians, and damage to civilian objects.>™

In particular, they must: (1) verify that the objects to be attacked
are neither civilians nor civilian objects and are not subject to
special protection; (2) give advance warning of attacks that may
affect the civilian population, if possible; 3) cancel or suspend an
attack if it becomes apparent that the principles of distinction or
proportionality may be violated; and (4) chose means and methods
of warfare to at least minimize incidental death of, or injury to,
civilians and damage to civilian objects.’"

There is ample evidence that Russia has not abided by the
precautionary principle. Assessing only the strikes on energy

from March to August 2024, the UN HRMMU has noted that “[t]

he Russian Federation’s attacks on electricity infrastructure
continued unabated...despite public information about the
reverberating effects on the civilian population and interconnected
civilian systems.”" In fact, “previously damaged locations were
struck repeatedly until they became nonoperational.”* Based

on this, the UN HRMMU concluded “that adequate precautionary
measures were not taken to mitigate civilian harm...in violation of
international law."3"

Protection of Health Care Facilities

IHL grants health care facilities broad and durable protection.’*
The Fourth Geneva Convention, Article 19, states that “Civilian
hospitals...may in no circumstances be the object of attack but
shall at all times be respected and protected by the Parties to the
conflict."*® The term "attack” means “acts of violence against the
adversary, whether in offence or in defense.”*" The obligation to
“respect” medical facilities is broad and encompasses not only
refraining from attack, but also from conduct that interferes with
medical facilities” abilities to properly discharge their functions

- including the transportation, diagnosis, and treatment of the
wounded and sick.>'®

There are grounds to conclude that Russia has violated its HL
obligations to refrain from attacking health care infrastructure.
The UN Commission of Inquiry on Ukraine and the OSCE Moscow
Mechanism have both concluded that Russia attacked protected
health care facilities in respective attacks on a clinic in Dnipro on
May 26, 2023 and on the Mariupol Maternity House and Children’s
Hospital on March 9, 2022.3" Testimony taken by the authors of this
report provides further evidence of a series of direct attacks on the
Mariupol Regional Intensive Care Hospital from February to March
2022, on hospitals in Sumy oblast, and on Okhmatdyt National
Specialized Children’s Hospital on July 8, 2024320

There is, moreover, a wealth of evidence suggesting that the

direct and reverberating effects on health care resulting from
Russia’s assault on Ukrainian energy infrastructure amount to
violations of the principles of proportionality and precaution.
Okhmatdyt Hospital experienced blackouts, both before and during

the missile attack, threatening to degrade hygienic conditions,
spoil vital medicine, and destroy vital medical equipment, and
forcing surgeons to operate by lamplight.3?' A maternity hospital
in Zaporizhzhia experienced acute problems with power supply,
delaying and reducing the quality of surgery.3? In Sumy oblast,
blackouts caused acute problems for patients attempting to access
medical care amid failures in telecommunications.’

In Okhmatdyt and Mariupol, Russian attacks in the vicinities forced
doctors and patients to shelter in hospitals full-time for weeks,
operating at times in cramped basements.32* Russian military
actions left Mariupol Regional Intensive Care Hospital in Mariupol
without heating, power, or water by March 12, 2022, they occupied
the hospital later turning it into a military base.?? Even after
Mariupol Regional Intensive Care Hospital relocated to Kyiv, Russian
attacks on the energy grid led to blackouts that delayed surgeries
and affected life-sustaining equipment, ultimately causing patients’
health to suffer.32¢

The harm to health care has already been widespread, and it
portends damage that will persist and compound further. The
majority of health care workers surveyed for this report have
experienced blackouts as a result of Russian military action - these
disrupted and delayed surgeries, harmed vital infrastructure, and
placed immense strain on Ukraine’s already overburdened medical
personnel.3? In all testimonies taken by the authors of this report,
doctors reported working with insufficient and still diminishing
staff in an environment of constant, mounting stress.32 All recount
having to repeatedly transport vulnerable and ailing patients

to shelters whenever the air raid siren sounds, in some cases to
insufficient shelter.32®

The deleterious effects on health care of Russian attacks on energy
infrastructure entail both direct damage to health facilities, and
cumulative “reverberating effects” that threaten to undermine

the health care system in the long-term. As discussed in the
preceding section on proportionality, the anticipated military
advantage from these attacks is likely minimal, because military
installations in Ukraine generally have autonomous sources

of energy or generators, or receive top priority for energy
distribution.*® Accumulating damage to health care as a result

of these attacks, on the other hand, is an eminently foreseeable
result of a campaign that has damaged or destroyed nearly all
energy-producing infrastructure in Ukraine.®*' Because attacks on
energy infrastructure resulted in foreseeable damage to health care
and can only have had minimal anticipated military advantage, in
cumulative form they likely violate the principle of proportionality.

Russian leadership is likely aware that its attacks on energy
infrastructure violate the principle of proportionality - information
about damage to health care and the minimal military advantage
to be gained is publicly available. The principle of precaution

holds that combatants must cancel or suspend an attack if it
becomes apparent that the attack will violate the principle of
proportionality.32 Despite having notice that its attacks likely
violate the principle of proportionality, Russian commanders did
not suspend attacks rather, they continued their campaign against
energy infrastructure at increased intensity.> In fact, given the
interconnectedness of health care facilities and Ukrainian energy
sources, the importance of regular power for effective health care in
Ukraine, and the apparent compounding effects on health care from
loss of power, it is likely that there are no means by which Russian
commanders could at once launch regular, massive aerial assaults
on energy infrastructure, and minimize harm to civilians as the
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principle of precaution requires. As such, Russian attacks on energy
infrastructure and their resultant harm to health care likely violate
the principle of precaution.

Protection of Energy Infrastructure

Under IHL, energy infrastructure is only a valid target when it
qualifies as a military object; otherwise, IHL prohibits attacks

on energy infrastructure as civilian objects.>* An energy target
qualifies as a military object when, “by [its] nature, location,
purpose or use make[s] an effective contribution to military action
and whose total or partial destruction, capture or neutralization,

in the circumstances ruling at the time, offers a definite military of
advantage.”* The attacker must have reliable indications that the
energy infrastructure is making effective contribution to military
action: the mere possibility of its use for military objectives would
not render it a valid military target.>*® Rather, there must be a close
connection between the targeted infrastructure and the fighting
itself.33” This will typically relate to tactical-level activities, such as
where an energy object powers a military barracks or command-and
control communications.3*® It may, in certain circumstances, include
strategic targets that produce direct military effects - like a piece of
energy infrastructure that powers an enemy’s air defense radar.3

Even when an energy object qualifies as a military target, customary
international law holds combatants must still refrain from attack
when such infrastructure is indispensable to the survival of the
civilian population, or it contains dangerous forces.>*® The former
category includes energy infrastructure that is essential to the
maintenance of agriculture, drinking water, heating, and health care,
among other things.3* The latter includes dams, dikes, and nuclear
generation facilities.>* The attacker must also, of course, abide by
the principle of proportionality described in the preceding sections.

Given a lack of specific information, it is not possible for this

report to assess in each instance which energy objects qualified as
military objects. But experts agree that given the scale of attacks -
ultimately destroying every TPP in Ukraine - it is highly unlikely that
Russia has abided by its IHL obligation to refrain from attacking
civilian energy objects.?

But even assuming that there are some energy facilities that qualify
as military objects - a fact that, again, would require individualized
analysis - Russian attacks have destroyed energy infrastructure that
supports the maintenance of drinking water, heating, and health.3*
As noted above, health care facilities have borne a heavy burden

of the attacks on energy infrastructure, with blackouts impacting
communications, heating, water, elevators, and diagnostic
equipment.3* Russian munitions have landed on the campuses of
nuclear generation facilities and brought nuclear facilities to the
brink of blackout.3*¢ Because of this, one may conclude that, even if
certain energy objects are military objects, Russia has likely violated
the principle of proportionality, and its obligation to refrain from
attacks on energy objects that are indispensable to civilian life, or
contain hazardous forces.

International Criminal Law: Assessing
Responsibility

While IHL sets the standards of lawful combat, the body of
international criminal law (ICL) provides for individual criminal
responsibility for concrete acts. ICL derives from treaties like

the Rome Statute, customary international law, and the Geneva
Conventions and Additional Protocol I, which describes a number

of "grave breaches” of IHL as offenses that contracting parties
must prosecute.3* Generally, for an adjudicating body to find an
act to be criminal, they will need to find proof of certain conduct,
consequences, and circumstances, as well as the existence of the
intent and knowledge to commit the act - also known as mens rea -
in the accused.

Intentional Attacks against Civilian Objects (Rome
Statute Article 8(2)(b)(i)), Medical Objects and
Personnel Bearing the Distinctive Emblems (Rome
Statute Article 8(2)(b)(xxiv))

Launching direct attacks against civilian populations or civilian objects
is a war crime.3*® Health care facilities are civilian objects.>** Separately
- underscoring the vital importance of protecting medical objects - the
Rome Statute criminalizes “[i]ntentionally directing attacks against
buildings, material, medical units and transport, and personnel using
the distinctive emblems of the Geneva Conventions in conformity

with international law.”** The distinctive emblems of the Geneva
Conventions are the Red Cross, Red Crescent, and Red Crystal.>' For
this crime, no damage to the targeted objects is necessary - the simple
launching of an attack triggers criminal liability.3*? As stated above,
energy objects may qualify as military targets depending on their use;
where their destruction offers no definite military advantage, they
retain protection as civilian objects.>

A body prosecuting the war crime of directly targeting civilian
objects must establish that the charged actor launched the attack
willfully - either deliberately or recklessly.?>* Mere negligence is
not enough to trigger criminal liability.3 Direct evidence is not
necessary to establish the requisite mens rea; adjudicators can infer
willfulness from “the means and methods used during the attack,
the number and status of the victims, the discriminatory nature of
the attack or, as the case may be, the nature of the act constituting
the attack.”3°¢ International criminal tribunals have held, moreover
that the indiscriminate nature of attack may support an inference
that an attack was intentional when the damage to civilians is

so severe so as to make it clear that civilians were the primary
target.®’ Evidence supports an inference that Russia has launched
direct attacks against both health care and energy facilities, and,
generally, that these facilities had not lost their status as protected
civilian objects.

Intentional Attacks: Health Care Facilities

There is a reasonable basis to conclude that Russian forces have
launched intentional attacks on health care facilities in Ukraine,
and that these health care facilities had not lost their protection.
Okhmatdyt provides a salient example. There, direct and
circumstantial evidence supports the notion that Russian forces
were responsible for the strike, and that they launched the attack
deliberately using precision weapons.

The attack on Okhmatdyt happened amid a large-scale combined
missile attack on Ukraine launched from Russian territory.3>
Analysis of video footage captured of the missile that hit
Okhmatdyt - annexed to this report - notes that the missile in the
footage resembles most closely a Kh-101 cruise missile, among

the munitions that Russia launched at Ukraine that day. Bellingcat
investigators came to the same conclusion.*® Photos of missile
fragments from the blast site further support the notion that it was
a Kh-101 cruise missile.3®° The likely use of a Kh-101 would support
the notion that the attack was deliberate, because such missiles are
highly accurate and extremely difficult to intercept, and therefore
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likely to be launched at a particular target with the intention of
hitting that target.3

The day after the strike, Russian representative to the UN Vasily
Nebenzya suggested that a Ukrainian air defense missile had hit the
hospital: Russian Foreign Minister Sergey Lavrov offered a different,
contradictory explanation, stating that an intercepted Russian missile
had landed on Okhmatdyt.>%2 But the missile’s speed, lack of fiery
exhaust, and radius of impact appear to exclude that explanation.3%3

No Russian governmental explanation advanced any claim that
Okhmatdyt - a children’s hospital, and therefore a protected civilian
object - had become the site of acts "harmful to the enemy,” nor

is there any evidence to that effect.?®* In fact, at the time of the
attack, Okhmatdyt was conducting patient intake, and therefore
exceptionally crowded with pediatric patients.®> Witness interviews
and analysis of open sources confirm there were no combatants

or military installations present, and all of the dozens of victims of
the attack were civilians.>*® Furthermore, Okhmatdyt bore the Red
Cross, used by medical facilities and personnel as a marker of their
protected status, and any Russian attack on a building bearing the
emblem of the Red Cross is in violation of 8(b)(2)(xxiv).3¢”

The Prosecutor General's Office of Ukraine has alleged that Russian
Lieutenant General Sergey Kobylash was responsible for the attack
on Okhmatdyt.%8 Prior to that attack, on March 5, 2024, the ICC had
already issued an arrest warrant against Kobylash who in Summer
2024 was promoted to Commander of the Russian Air Forces as the
Commander of the Long-Range Aviation of the Aerospace Force.** He
is suspected of being responsible for the “campaign of strikes against
numerous electric power plants and sub-stations, which were carried
out by the Russian armed forces in multiple locations in Ukraine."3”

Okhmatdyt, moreover, is just one of many health care facilities
for which there is possible evidence of an intentional attack.?™
Testimonies taken by the authors of this report provide possible
evidence of intentional attacks on health care facilities in
Zaporizhzhia, Sumy, and Mariupol.>? Establishing criminal
culpability for each of these instances - and indeed for all of the
1,521 attacks on health that PHR and partners have recorded as
occurring between February 24, 2022 and July 31, 2024 - requires
analysis of the status of the facility, the damage inflicted, and

the intent of the attacker. But, if the attack on Okhmatdyt is any
indication, there are likely grounds to conclude that Russian forces
conducted intentional attacks on health care facilities in Ukraine.

Intentional Attacks: Energy Infrastructure

Some Russian attacks on energy infrastructure likely constitute
intentional attacks on civilian objects. Pointedly, the ICC has issued
four arrest warrants, the contents of which are secret, for former
Russian Minister of Defense Sergei Shoigu, Russian Chief of the
General Staff of the Armed Forces of the Russian Federation and
First Deputy Minister of Defence Valery Vasilyevich Gerasimov,
Russian Lieutenant General and Commander of the Long-Range
Aviation of the Aerospace Force Sergei Ivanovich Kobylash, Russian
Admiral and Black Sea Fleet Commander Viktor Nikolayevich
Sokolov for, in part, directing attacks at civilian objects under Article
8(2)(b)(ii) of the Rome Statute.3”?

More investigation is required regarding the weapons used in
individual strikes, the potential military use of each site, and the
damage resulting from each strike, available information provides
reasonable grounds for supporting these charges. Indeed, the
scale of individual attacks and the resultant extent of civilian harm

suggest that Russia has launched intentional attacks on civilian
objects. According to the UN HRMMU, from October 2022 to
September 2024, Russia launched 22 waves of large-scale attacks
against Ukrainian energy infrastructure, hitting over 200 targets.’’
These strikes killed hundreds of civilians - and Russian officials have
acknowledged the launching of these attacks, if not their aims.3”
On August 26, 2024 - just one of many of such attacks - Russia
launched 236 long-range explosive munitions at targets throughout
Ukraine, killing seven civilians and injuring 51, damaging
substations, power lines, gas infrastructure, and generation facilities
and leaving almost four million consumers without power.3”¢

As of the drafting of this report, there was no publicly available
information on damaged military targets.’”’

Disproportionate Attacks - Rome Statute Article 8(2)(b)(iv)

The Rome Statute criminalizes disproportionate attacks when
combatants launch them intentionally and in “the knowledge that
such attack will cause incidental loss of life or injury to civilians or
damage to civilian objects or widespread, long-term and severe
damage to the natural environment which would be clearly
excessive in relation to the concrete and direct overall military
advantage anticipated.”>® To determine what constitutes clearly
excessive harm under the Rome Statute, adjudicators must balance
the civilian harm and military advantage on a case-by-case basis,
viewing factors, at the time of the attack’s execution, from the
perspective of a “reasonable military commander.”*’® Notably, under
this formulation the crime’s commission occurs at the moment

the perpetrator launches the attack, regardless of whether the
knowable damage happens or not.°

The anticipated military advantage must be definite, substantial,
and relatively close, and emanate from the attack itself.3' It may
not include political or economic motives.>® An attack targeting, for
example, the power supply of a logistics facility, and in this seeking
to deprive the Ukrainian military of re-supply efforts during the
duration of the outage may offer a concrete military advantage; an
attack seeking to terrorize civilians so as to undermine their support
for a war effort would not.383

The same ICC arrest warrants alleging intentional attacks against
civilian objects found that, in the context of attacks on Ukrainian
energy infrastructure, “for those installations that may have qualified
as military objects at the relevant time, the expected incidental
civilian harm and damage would have been clearly excessive to the
anticipated military advantage.”*® The International Independent
Commission of Inquiry on Ukraine, for its part, concluded that “[the
attacks on Ukrainian energy infrastructure from October 10, 2022 to
February 1, 2023] constituted the war crime of excessive incidental
death, injury, or damage."3%

To draw an independent conclusion on proportionality,

information is necessary to determine which energy objects were
permissible military targets, and what military advantage Russian
commanders anticipated in attacking specific energy objects.

But available information suggests that Russian objectives in
launching devastating attacks on Ukrainian infrastructure were not
“immediate” or “tactical” advantages, but a long-term desire to
undermine the Ukrainian economy and make conditions unbearable
for Ukrainian civilians. To this point, Russian officials have stated that
Ukrainians facing a winter without heating could “rot and freeze,”
and that the Russian strike campaign was necessary to destroy the
Ukrainian state's capacity to survive.?® With respect to the attacks
from October 10, 2022 to February 1, 2023, the Commission of
Inquiry on Ukraine stated that “the objective was to disrupt the
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energy system of the entire country, with the predictable effects

on the heating system.”®” Indeed, as stated in preceding sections,
Ukrainian military installations generally have independent energy
reserves, so there are likely to be few instances in which an attack on
the public energy grid would yield any military advantage.

Moreover, the Russian campaign against Ukrainian energy
infrastructure has now continued at varying intensity for two
years - the massive cost to civilian life of these attacks in the form
of outages to essential services has long been clear from publicly
available information.® In this context, it seems that, at the outset
of each attack, clearly excessive civilian harm would be apparent
to a “"reasonable military commander.” Russian commanders,
surely aware of the harm caused by past attacks, continued to
launch massive, multi-wave aerial assaults on Ukrainian energy
infrastructure. This analysis applies doubly in cases in which
Russian munitions landed directly on civilian targets.®

The most devastating consequences, moreover, were only averted
due to the efforts of Ukrainian electricity workers, who are
constantly repairing the damaged equipment and restoring power
lines damage.>*® And importantly, the effects of the attacks on
energy that could have taken place, but did not in fact materialize
due to circumstances independent from the perpetrator's will, must
also be taken into account when analyzing the crime of excessive
harm.3*! Considering this, the conclusions of the Commission of
Inquiry on Ukraine, and outstanding arrest warrants for the Russian
leadership, there are reasonable grounds to conclude that Russian
commanders have launched disproportionate attacks under the
Rome Statute 8(2)(b)(iv).

Terror Against the Civilian Population

IHL prohibits “[a]cts or threats of violence the primary purpose

of which is to spread terror among the civilian population.”
International criminal tribunals, but not the 1CC, have also recognized
the crime of “terror” as a “serious” violation of Additional Protocol I,
Article 51(2).3% This crime consists of “attacks or threats of attacks
against the civilian population,” resulting in grave consequences,
undertaken with “the intent to make the civilian population or
individual civilians not taking direct part in hostilities the object of
the acts of violence or threats thereof, and of the specific intent to
spread terror among the civilian population.”** Grave consequences
include, but are not limited to, serious injury or death.*

Both individual attacks and their cumulative effect have had the
foreseeable result of terrorizing the Ukrainian population - so
much so that attacks on energy infrastructure now serve as the
primary motive for half of Ukrainians leaving the country.3® More
information is necessary to establish the specific intent to terrorize;
but international bodies assessing the situation have inferred

from the pattern and effects of an attack that a possible intent is
to demoralize civilians and spread fear for the future.>*” National
jurisdictions may investigate and prosecute such conduct under
universal jurisdiction as a serious violation of Additional Protocol |,
Article 51(2). The ICC, for its part, may take evidence that Russian
authorities engaged in “[a]cts or threats of violence the primary
purpose of which is to spread terror among the civilian population”
into account when assessing culpability for other crimes.3%

Crimes against Humanity in the Form of Other
Inhumane Acts - Rome Statute Article 7(1)(k)

Itis a crime against humanity to commit inhumane acts “as part
of a widespread or systematic attack directed against any civilian

population, with knowledge of the attack,” that intentionally cause
“great suffering, or serious injury to body or to mental or physical
health.” The term "widespread” signals that the attack must

“"be massive, frequent, carried out collectively with considerable
seriousness and directed against a multiplicity of victims.”® That
an attack is systematic means that it is subject to organization, and
improbably the result of random or sporadic acts.*®' The perpetrator
must commit them in furtherance of state or organizational policy.*®
The perpetrator’s simple intent to commit the act, with knowledge
that the attack is on civilians, and the perpetrator’s participation in
the attack, is sufficient to establish elements of the crime.*%

There is a reasonable basis to conclude that Russian commanders
have committed crimes against humanity in their campaign against
Ukrainian energy infrastructure. The Russian strike campaign has
been nothing if not “widespread affecting 20 of 24 regions of
Ukraine, involving the use of thousands of munitions in regular
waves of attack, often launched in a coordinated fashion so as

to overwhelm air defenses, and repeatedly targeting the same
generation and transmission facilities to render them inoperable."%
These attacks appear to be systematic; it is improbable that Russian
forces would launch these thousands of munitions at random,

at energy facilities, in at least 22 orchestrated waves.*®> The UN
Commission of Inquiry has stated as much, concluding succinctly
that “[t]he large-scale attacks between October 10, 2022 and
January 26, 2023...were widespread and systematic."

This systemic assault has produced great physical and mental
suffering. Physically, it has deprived millions of Ukrainians of
heat, water, telecommunications, and means to prepare and
preserve food in the midst of sub-zero temperatures causing, in
the estimation of the UN Commission of Inquiry “great harm and
suffering.” It has undermined the quality of medical care on

an ongoing and cumulative basis, subjecting health facilities to
persistent blackouts, as suggested by the results of the survey of
health care workers undertaken by the research team.*® This has
placed a particular burden on the elderly and disabled, who often
depend on powered mobility and medical devices.*”® Mentally, it
has demoralized large segments of the Ukrainian public - becoming
a significant factor causing displacement - and brutalized health
workers working under extreme stress and in challenging, shifting
conditions.*!° As such, the attacks may entail “serious violations
of international customary law and the basic rights pertaining to
human beings” that caused great suffering, and therefore be of a
similar character to the other acts listed in Rome Statute 7(1).

Russian forces appear, moreover, to have undertaken this assault
pursuant to a state policy. Russian officials have seemingly
acknowledged the existence of a policy to attack Ukrainian energy
infrastructure, although while claiming that the purpose of this
policy is to “weaken and destroy [Ukrainian] military potential.”"
But the available evidence of the impacts of these strikes belies this
claimed purpose, if not the existence of a policy to destroy Ukrainian
infrastructure. As described at length throughout this report,
civilians have borne the brunt of reported damage from this strike
campaign, with basic services like health care being affected, while
the close, concrete military advantage derived from them appears to
be minimal. Russian officials may not state their policy as one that,
by massive aerial assault, seeks to deprive Ukrainian civilians of
essential services. But one may infer such a policy by the “totality of
the circumstances,” which, in its long-term, cumulative destruction
of Ukrainian civilian energy infrastructure and the degradation of
health care, does just such a thing.
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Appropriately, then, the ICC mentioned in the arrest warrants

for Shoigu, Gerasimov, Kobylash and Sokolov that “the alleged
campaign of strikes constitutes a course of conduct involving the
multiple commission of acts against a civilian population, carried
out pursuant to a State policy, within the meaning of article 7 of

the Statute. Therefore, there are reasonable grounds to believe

that the suspects intentionally caused great suffering or serious
injury to body or to mental or physical health, thus bearing criminal
responsibility for the crime against humanity of other inhumane
acts, as defined in Article 7(1)(k) of the Rome Statute.”'2 The

ICC's accused have links to Russia’s devastating legacy from other
conflicts where attacks on health have been a hallmark of its

war strategy. Kobylash was promoted to the rank of lieutenant-
general in Syria, where Long Range Aviation bombers carried out
repeated attacks that, among other things, devastated health care
infrastructure.*™ Sokolov led a detachment of Russia’s Northern
Fleet engaged in operations off the Syrian cost in 2016.4'* Gerasimov
was Russian General Staff chief during Russian operations in Syria.**®

International Human Rights Law:
Violations of Obligations

Finally, Russian attacks on energy infrastructure in Ukraine and
their effects on health care entail violations of its obligations to
respect International Human Rights instruments to which it is a
party. Article 6 of the International Covenant on Civil and Political
Rights (ICCPR), enshrining the right to life, imposes on signatories an
obligation to ensure proper access to “basic lifesaving services” such
as health care, food, water, and sanitation.*'® Ensuring access to

essential services includes both “a positive obligation to ... facilitate
such services and a negative obligation not to impede the offer and
provision of humanitarian services to individuals and populations

in need.”" The right to life also produces a prohibition on acts of
violence that cause death, or may be expected to cause death even
when death does not result.*'®

Notably, the obligation to respect the right to life applies
extraterritorially and at all times, including during armed conflict
where IHRL complements and supports the application of IHL.#"®
Indeed, states engaged in wars of aggression violate ipso facto
the right to life.*® The right to health, also - as contained in the
International Covenant on Economic, Social and Cultural Rights
(ICESR) and other instruments - requires at its core that states
refrain from restricting access to essential health care in territory
under their control, in particular to marginalized groups, and to
sanitation and safe drinking water.*?!

Russia’s attacks on energy infrastructure are acts of violence that
have taken lives and threatened to take even more.*?2 They have
rendered hospitals non-functional, left health facilities short-
staffed, and deterred patients from seeking treatment.*?* They have
cut off water and threaten now to degrade sanitation conditions.***
Where Russian actions have restricted access to health care in
territory under occupation, they amount to violations of the right to
health.*” Unquestionably, Russian attacks on energy infrastructure
entail violations of the right to life and raises questions about
possible violations of the right to health as contained in the ICCPR,
ICESR, and other instruments.
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VIl. CONCLUSION AND RECOMMENDATIONS

The findings of this report underscore the gravity of Russia’s
campaign of attacks against Ukraine's energy infrastructure, which
has disrupted the health care system and endangered the lives and
well-being of millions. The damage to power facilities and resulting
blackouts have limited hospitals’ capacity to provide essential
services, interrupted medical procedures, and compromised patient
care. These attacks on energy infrastructure have, in effect, become
attacks on health. The true extent of harm to health and health care
from these assaults will only become fully known over time but the
immediate and midterm consequences are already apparent from
the data, reported health impacts, and testimonies of affected
health care workers.

Preliminary analysis suggests that Russian attacks on energy
infrastructure and health care facilities in many cases amount to
violations of international humanitarian and human rights law, and
in some cases may give rise to criminal culpability as a matter of
international criminal law. Ensuring accountability for these attacks
is crucial to upholding international humanitarian and human rights
law, protecting health care and health in conflict, and putting an
end to these attacks. Perpetrators must be held to account not

only to deter future violations but also to provide justice, redress,
and reparations for survivors of these attacks. The energy and
health care system of Ukraine require immediate support as well as
strategic support for long-term recovery. Among surveyed health
care workers, the most suggested resources needed to improve the
response to power cuts include solar panels, radiocommunication
systems, fuel for generators, hybrid energy systems, and reliable
internet access.

The recommendations below outline urgent actions needed by
international and national actors to strengthen the response and
accountability mechanisms for protecting Ukraine’s health care
system.

Recommendations

The Russian Federation must immediately cease its aggression

and stop attacking health care workers and facilities, targeting
energy infrastructure essential to civilian life, and refrain from
indiscriminate attacks that endanger both health and civilian energy
systems.

To the Prosecutor General’s Office of Ukraine, the
International Criminal Court, and Other Investigative Bodies
at the National and International Levels:

1. Prioritize investigations of attacks on energy infrastructure
and health as war crimes and crimes against humanity while
integrating existing cases and ensuring cooperation between
national and international prosecution teams.

2. Allocate sufficient resources to build cases focused specifically
on the harm to the health care system.

3. Collect and preserve evidence of these attacks for use in future
proceedings and trials.

To the Government of Ukraine:

1.

Implement legal and policy measures to ensure that attacks on
energy and health are fully documented and investigated.

Ensure that health impacts from these attacks are fully
documented and patients are supported to address such
impacts.

Provide the necessary support to the affected health care
facilities to respond to ongoing attacks on energy infrastructure,
as well as health care workers, including mental health support.

To the International Community:

1.

Increase the support to Ukrainian health care facilities to
respond to their critical needs.

Publicly condemn attacks on health and energy infrastructure
and call for immediate cessation of hostilities against civilians
and civilian objects, including health care facilities and
personnel.

Strengthen and enforce international norms against attacks on
health care facilities and civilian infrastructure in conflict.

Advocate for the protection of health care workers in conflict,
including those in detention as well as their safe release.

Increase political and financial support for accountability
mechanisms documenting violations in Ukraine, particularly
against health and health care.

Condemn Iran and Democratic People’s Republic of Korea as
well as other weapons sellers to the Russian Federation for
violating United Nations Security Council resolutions, namely
resolution 1718 (2006), resolution 1874 (2009), and resolution
2270 (2016) and urge to cease sale of missiles and drones that
have been used to damage health care facilities and civilian
energy infrastructure.

To the United Nations and the World Health Organizations:

1.

Enhance data collection and sharing on attacks on energy and
health and ensure reporting of impacts on health services.

Consider appointing a Special Rapporteur on Violence against
Health Care to address systematic targeting of health care
systems in Ukraine and other conflict settings.

Strengthen cooperation with NGOs and national health agencies
to improve documentation as well as resilience of health care
facilities affected by prolonged power outages.
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ANNEX 1. Overview of Ukrainian Power Stations
and the Impact of Russian Aggression

This appendix highlights key types of power stations and their
operational status. Special attention is given to the impact of Russian
aggression on them, including damage and destruction of facilities.

Thermal Power Plants

TPPs operate on several types of fossil fuels, including coal, which
is used most often by Ukrainian TPPs, along with natural gas, and
heavy fuel oil (mazut).*?® The total capacity of coal-fired power
plants in Ukraine is approximately 27,980 megawatts (MW),**” with
Dniproenergo being the largest operating conglomerate of three
power plants at approximately 8,400 MW.428

That total number of TPPs decreased after 2014 with the occupation

of Crimea*”® and the occupied territories in Donetska and Luhanska
oblasts in the east of Ukraine.**® At the beginning of 2022, there

were 12 TPPs in Ukraine with a total installed power capacity of
approximately 22 GW (excluding the plants located in the territories
temporarily occupied by Russia before February 24, 2022).%
Thereafter, Russian military forces occupied three TPPs (Zaporizka,
Luhanska, and Vuhlehirska) with a total installed capacity of 7.7 GW.%

Attacks on TPPs are more frequent compared to other generation
types and are ongoing. Information on attacks on TPPs is usually
restricted, particularly regarding which exact facilities were
targeted and the precise consequences of these attacks. However,
generalized data on the overall impact is sufficient to convey the
severity of the situation and highlight the scale of destruction
caused by ongoing strikes against Ukraine's energy infrastructure.
In March 2024, DTEK, the largest TPP’s operator in Ukraine,
reported a loss of 50 percent of its generation capacity, but has
not provided specifics whether the said estimate relate to thermal
plants or the whole generation portfolio that includes about 1

GW of renewables.*** Centrenergo, one of the largest power
generating company** marked April 11, 2024 as “a black day in
the company’s history”: it lost its third asset, a 1,800 MW Trypilska
TPP in the massive missile and drone attack on the plant powering
Kyiv's more than 3 million of population in addition to supplying
power to Cherkasy and Zhytomyr oblasts.**> Two remaining TPPs
were lost earlier: 2,200 MW Zmiivska TPP was fully destroyed on
March 22, 2024%¢ and a 3,600 MW Vuhlehirska TPP was occupied
on July 25, 2022.%7 The general estimate of lost capacity as of

June 2024 is around 9.2 GW, or around 73 percent of TPPs that are
damaged or destroyed.**® According to Ukraine’s Prime Minister
Denys Shmyhal, Ukraine made it through the 2023 to 2024 heating
season with about 18 GW of generating capacities. The share of the
electricity produced by the TPPs has fallen dramatically: according
to a member of the Supervisory Board of NEC Ukrenergo, as of May
2024, the share of energy generated by the TPPs is around almost 5
percent only, not accounting for the latest attacks.***

Combined Heat and Power

Before the full-scale invasion, the total installed power capacity
of combined heat and power plants (CHPs), which mostly use

natural gas for both electricity and heating, slightly exceeded 6

GW (excluding the plants located in the territories temporarily
occupied by Russia before February 24, 2022).44° Though often
merged with the TPPs, estimates are that in 2021, the share of CHPs
and cogeneration units in electricity production was 5.5 percent;

in 2023, around 8 percent of CHPs installed capacity was under
occupation and approximately 45 percent of CHPs were destroyed or
damaged as a result of Russian attacks.**!

CHPs are typically located near settlements requiring additional
power, because of operating mostly on natural gas where output
can be more flexible. CHPs usually allow for more maneuvering,
meaning that the output from such co-generating plants can be
controlled to address elevated demand during peak hours and
dropping the electricity generation during the off-peak hours; such
plants are important in balancing of the power system.#4

Compared to nuclear or TPPs, CHPs are not usually big, with three
big exemptions — 500 Kyiv CHP 5, 750 Kyiv MW CHP 6, and 740 MW
Kharkiv CHP. However, the proximity to the end consumers and
heating makes them crucial for uninterrupted supply of power and
heating, especially among the urban areas where it is not possible
to find alternative fuel (such as wood) for heating or other sources of
power. While the heating sector is outside the scope of this report,
it is important to refer to the 2006 case of Alchevsk to illustrate the
potential damage: in case of no-heating during the severe frosts,
the heating pipes might be damaged severely and require months
to be repaired.*#

Nuclear Power

Nuclear energy production became dominant following the invasion of
Ukraine in 2014; by 2021, four NPPs covered 55.5 percent of demand.**

Nuclear power typically covers the minimum demand but cannot
provide sufficient, steady supply due to daily usage fluctuations and
occupation of the largest NPP. To meet peak demand or deficits,
additional power from more flexible generation sources or imports
is needed. All nuclear power is state-owned and operated by the
Energoatom State Enterprise, that jointly owns 15 reactors.*#

Zaporizhzhia NPP (ZNPP) was occupied in early 2022 and allegedly
used as an ammunition warehouse and disconnected from the
Ukrainian grid for supply while Ukrainian grid provides power for
NPP’s own needs.*¢ Provision of the electricity for ZNPP is essential
to maintain nuclear safety. The ZNPP stopped generating power for
the Ukrainian grid in September 2022. According to the International
Atomic Energy Association (IAEA), it has kept at least one of its six
units in hot shutdown since October 2022 to provide district heating
as well as process steam for liquid waste treatment at the site, and
since April 2024 all six reactor units are in cold shutdown.**’
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Without ZNPP, other plants can power up to 7,657 MW for the
baseload capacity (meaning the minimum level of constant power
supply that a utility or power grid must produce to meet the
continuous and consistent demand for electricity).**® The availability
of these units depends on scheduled maintenance, usually done
during warmer months to ensure NPPs are ready during the

heating season when over 50 percent of Ukraine’s energy comes
from nuclear power. From October to December 2023, the share of
nuclear power reached 55 percent.*#

While the NPPs remain vital for supplying electricity to households,
communities and businesses, they are not immune from the risks
associated with armed conflict. The Russian forces used the ZNPP
and Chornobyl nuclear facility to gain military advantage. Shelling
and direct attacks on NPP facilities are less common compared to
other generation facilities, and yet some attacks were reported by
IAEA, including artillery fire,*° sometimes leading to temporary loss
of back-up power lines,*" drone strikes or drone-carried explosion
damage,*? intense shelling,** putting down dozens of radiation
detectors,** disconnection from the grid as a result of attacks on
Ukraine power infrastructure,®> and other. Drones crossing nearby
the nuclear plant facilities (see, for example, KhNPP)** also pose the
risks of disconnection, other damage or disruption. Ongoing attacks
violate the IAEA pillars for safety and security of nuclear facilities.*’

As more attacks on Ukrainian grid and generating capacities
undermine its resilience leading to blackouts and disruptions in
the power supply, there is a growing risk for loss of continued
generation capacity by the NPPs. The attacks of August 26, 2024,
for example, caused major fluctuations in the power supply and
led to the temporary shutdown or disconnection of reactor units at
Rivne NPP and Pivdennoukrainska NPP;*8 ZNPP has suffered eight
complete loss of power events since 2022.4>°

Large Hydroelectric Power Plants

Ukraine has two types of large hydropower plants - HPPs and
pumped-storage power plant (PSPP) in additional to smaller
hydropower plants. Both HPPs and PSPPs generate electricity
using the power of water falling from some height from the upper
water basin to the lower one and thus rotating the water turbines
connected to the generator.*¢

Before the full-scale invasion, there were ten large HPPs with a
total installed power capacity of about 4.7 GW and PSPPs with

an installed capacity of 1.5 GW.*6" Almost 10 percent of electricity
was generated from large HPPs in 2021.%62 In August 2024,

General Director of Ukrhydroenergo, Ukraine’s largest hydropower
generation company, reported that every major hydroelectric power
plant in the country had been targeted by Russian forces, enduring
over 130 missile strikes in total. As a result, Ukrainian hydroelectric
power stations have suffered a loss of approximately 40 percent of
their generation capacity.*®3

Unlike nuclear power that is useful for baseload capacity provision,
the large HPP is used mainly for covering deficit in the peak hours
and storing it for low demand hours. It plays an important role in
balancing Ukraine's renewable energy from those sources that rely
on weather conditions (solar, wind) and thus have high fluctuations
in forecasted and generated amounts. Large HPP is critical for
enabling balance in the power system to keep Ukrainian system
balanced and operating, especially in the times of high demand,
along with thermal energy and import.

Renewable energy*s

Renewable energy in Ukraine is presented by solar and wind

power plants and also includes small HPPs, biomass and biogas
stations, and at least one geothermal energy project in the occupied
territory.*6

As of the end of 2021, almost 10 GW of renewable energy was
installed, of which 8,450.8 megawatt-peak (MWp) are industrial
generation, and 1,205.1 MWp represents capacity of households
both generating and consuming the generated power.#6¢

As of early 2024, it is estimated that Ukraine has around 1,000
renewable energy producers (RES producers) that operate more
than 1,500 energy installations, with a total available capacity
(excluding damaged, occupied or destroyed plants) of 8.7 GW.*
Other estimates of available capacity are more pessimistic and refer
to approximately 3 GW of the available capacities.*¢®
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ANNEX Il. The Attack on the Okhmatdyt

Hospital: OSINT Analysis

This appendix examines the July 8, 2024 attack on the Okhmatdyt
Hospital, offering information and analysis to identify the perpetrator.

On the morning of July 8, 2024, Russia launched a large-scale
combined missile attack on Ukrainian territory. According to official
data from the Ukrainian Air Force, the assault involved 38 missiles

of various types, including: Kh-47M2 aerial ballistic missile; 9M723
ballistic missiles; Kh-59/Kh-69 cruise missiles, and cruise missiles such
as the 3M22 Zircon, 3M14, Kalibr and Kh-101.4® Most of these missiles
were aimed at the Ukrainian capital, Kyiv. According to the Kyiv City
Military Administration, the attack resulted in a significant toll, with
at least 33 people killed and 121 others injured in Kyiv alone.*”®

Around 10:30 a.m., a sequence of explosions with brief intervals
between them was reported in Kyiv.*’! Eyewitness videos from
that period document multiple missile strikes targeting the city’s
central areas. One of the missiles hit the toxicology building with
the chronic and acute intoxication unit of the Okhmatdyt National
Children's Hospital*’? - Ukraine's largest pediatric hospital.*”

Image 2. The image shows the missile without visible damage approaching
the surface at an acute angle. Source: TSAPLIENKO_UKRAINE FIGHTS 47°

The moment of this impact was captured on video by an
eyewitness located in a nearby residential complex (50°26'52.7"N
30°28'47.8"E)."* The footage shows a missile approaching the
surface at an acute angle, characteristic of cruise missiles during
their final phase of flight. (see Image 2) This trajectory, along with
the absence of visible damage to the missile, indicates that it was
not intercepted by a missile defense system.

The next day after the attack, the Permanent Representative of
Russia to the United Nations, Vasily Nebenzya stated that the
Okhmatdyt hospital had been struck by a Ukrainian air defense
missile.*’® He asserted that the missile was launched from the
NASAMS air defense system and called on the Norwegian
government, which he alleged had supplied Ukraine with the
system, to address the incident.

¢ \

Image 3. The image displays three panels: on the left and right are
3D models of the Kh-101 and AIM-120 missiles created by Bellingcat,
respectively. The center panel shows a screenshot from a video of the
missilethat struck the hospital. Source: Bellingcat

Nebenzya further suggested that the attack might have been a
deliberate action by the Ukrainian government, as it occurred on
the eve of the NATO summit. In his official statement, he implied
that the timing was intended to strengthen arguments to increase
military assistance to Ukraine.*”’

To assess what weapon was used, which may shed light on who
was responsible for the strike, Bellingcat investigators compared
the missile from the video of the hospital strike with a 3D model of
the Russian Kh-101 missile, which according to Ukrainian officials
was used in the attack (see Image 3).47® Bellingcat's analysis reveals
structural similarities between the Kh-101 missile, used by Russia,
and the 3D model, including the distinctive outboard turbojet
engine and mid-body wings. In contrast, the 3D profile of the AIM-
120 AMRAAM missile, which is used with the NASAMS system,
differs significantly from the missile observed in the video.*”

In addition to Nebenzya's assertion, Russian military observers
published an alternative theory suggesting that the hospital was
struck by a MIM-104 Patriot missile system used by Ukraine to
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The missile that hit the hospital

PAC-2

PAC-3

Image 4. Comparing the image of the incoming missile that struck the hospital (on the left) with the images

intercept Russian missiles.*®® However, the PAC-2 and PAC-3 missiles
fired from this system are completely visually distinct from the
missile that struck the hospital (see Image 4).

A crucial point against the missile in the video being from any of the
listed air defense systems is the missile’s clear subsonic flight speed.
The Kh-101 missile has a speed of approximately 700 km/h (Mach
0.58),%%" allowing the missile to be recorded on video during its
flight. In contrast, missiles launched from NASAMS or Patriot systems
typically travel at speeds around 5,000 km/h with a fiery exhaust
following the missile.*® Fiery exhaust is not visible in the video.

Image 5. The destroyed toxicology building at the Okhmatdyt hospital. Source:

Okhmatdyt's Instagram*®*

of PAC-2 (in the center) and PAC-3 (on the right)

The strike resulted in the destruction of two floors in the southern
wing of the hospital's toxicology building (see Image 5).4%3

Such extensive damage would have been unattainable with
surface-to-air missiles such as the AIM-120, PAC-2, or PAC-3,
which are not intended for ground targets. These missiles have
warhead weights of approximately 20 kg for the AIM-120 and

90 kg for the PAC-2, which are insufficient to cause the observed
level of devastation. Furthermore, the PAC-3 uses "hit-to-kill”
technology to destroy agile targets, the technology that destroys
a target through the impact of kinetic energy, rather than through
shrapnel.* In contrast, the warhead of the Kh-101 missile weighs
approximately 450 kg, which is sufficient to cause the level of
destruction seen at the Okhmatdyt hospital.*2

The photos of the missile debris released by the Security Service of
Ukraine provide further confirmation that the Kh-101 missile was
employed in the attack on the hospital.**” These photos include
imagery of specific components of the missile, including fragments
of the TD-50A engine casing, the wing deployment mechanism, and
other related parts.

Thus, all the analyzed evidence holds that the attack was carried
out using a Kh-101 cruise missile, a weapon exclusively used by the
Russian military.4

The type of weapon employed further suggests that the attack on
the hospital was deliberate. The Kh-101 missiles have a circular
probable error of approximately 6 to 20 meters, indicating high
accuracy.*® Intercepting these missiles with air defense systems is
particularly challenging due to their capability to fly at extremely
low altitudes and their specific shape and coating, which hinder
radar detection.**® Additionally, the Kh-101 is equipped with
decoys that can deflect surface-to-air missiles, further complicating
interception efforts.*!

The fact that the attack occurred during the morning rush hour when
the hospital was receiving patients and conducting scheduled surgeries
strongly suggests that the attacker aimed to maximize the number of
casualties. According to the Ministry of Health, there were 627 children
receiving treatment at the hospital at the time of the strike.*?
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